BGI-132CP/ 



<110> Pompejus; Karkus 




SEQUENCE LISTING 



APR 1 7 2001 
TECH CENTER 1600/2900 



RECEIVED 



Kroger, Burkhard 
Schroder, Hartwig 
Zelder, Oskar 
Haberhauer, Gregor 

<12 0> CORYNE BACTERIUM GLUT AM I C UM GENES ENCODING PROTEINS 
INVOLVED IN HOMEOSTASIS AND ADAPTATION 

<130> BGI-132CP 

<140> 09/603124 
<141> 2000-06-23 

<150> US 60/141031 
<151> 1999-06-25 

<150> US 60/143694 
<151> 1999-07-14 

<150> US 60/151778 
<151> 1999-08-31 

<150> DE 19931418.7 
<151> 1999-07-08 

<150> DE 19932124.8 
<151> 1999-07-09 

<150> DE 19932126.4 
<151> 1999-07-09 

<150> DE 19932127 .2 
<151> 1999-07-09 

<150> DE 19932133.7 
<151> 1999-07-09 

<150> DE 19932207.4 
<151> 1999-07-09 

<150> DE 19932208.2 
<151> 1999-07-09 

<150> DE 19932225.2 
<151> 1999-07-09 

<150> DE 19932229.5 
<151> 1999-07-09 

<150> DE 19932914.1 
<151> 1999-07-14 

<150> DE 19933006.9 
<15.1> 1999-07-14 



<150> DE 19940765.7 
<151> 1999-08-27 
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<150> DE 19940768.1 
<151> 1999-08-27 

<150> DE 19940831.9 
<151> 1999-08-27 

<150> DE 19940832.7 
<151> 1999-08-27 

<150> DE 19941385.1 
<151> 1999-08-31 

<150> DE 19941396.7 
<151> 1999-08-31 

<150> DE 19942087.4 
<151> 1999-09-03 

<160> 480 

<210> 1 
<211> 1581 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1558) 
<223> RXA02702 

<400> 1 

gcaggtaacg cctccacggt gattgcagac atgattgctg caactatcaa tagccaacac 60 

aactaaaacg accagctcaa cgcaaaggaa tagtttaaag gtg acc act cca cac 115 

Val Thr Thr Pro His 
1 5 

ttg gat tct gca caa gat att gat ctg tec cgc gtc cac etc ate ggt 163 
Leu Asp Ser Ala Gin Asp lie Asp Leu Ser Arg Val His Leu lie Gly 
10 15 20 

att ggc gga gec gga atg tct ggc gtt gee cga ate ctg ctt gee cgc 211 
lie Gly Gly Ala Gly Met Ser Gly Val Ala Arg lie Leu Leu Ala Arg 
25 30 35 

ggt aag aca gtc act ggt tec gat gec aaa gat tec cgc acc ttg ctt 2 59 
Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp Ser Arg Thr Leu Leu 
40 45 50 

cca etc cgc gec gtg gga gee acc ate gca gtg gga cac get gcg gaa 3 07 
Pro Leu Arg Ala Val Gly Ala Thr lie Ala Val Gly His Ala Ala Glu 
55 60 65 

aac ctt gag ctt tec ggc gaa ctt ccc acc gtc gtg gtg acc tct ttt 355 
Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val Val Val Thr Ser Phe 
70 75 80 85 

gee gee att ccg caa gac aac ccg gaa ctt gtt cgt gca cgt gaa gaa 403 
Ala Ala lie Pro Gin Asp Asn Pro Glu Leu Val Arg Ala Arg Glu Glu 
90 95 100 



k. 
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ggc att ccg 
Gly lie Pro 



ggc tec acc 
Gly Ser Thr 
120 

acc tct atg 
Thr Ser Met 
135 

ttt get ate 
Phe Ala lie 
150 

gga act ggt 
Gly Thr Gly 



ctg ctg cgc 
Leu Leu Arg 



gac cac ctg 
Asp His Leu 
200 

gac gat ttc 
Asp Asp Phe 
215 

ctg aac gat 
Leu Asn Asp 
230 

ggt ate aag 
Gly lie Lys 



cct gag gtt 
Pro Glu Val 



gaa ggc acc 
Glu Gly Thr 
280 

att ctt caa 
lie Leu Gin 
295 

ctg ctg gee 
Leu Leu Ala 
310 

ggc ttg teg 
Gly Leu Ser 



get ate gag 



gtt att cgt 
Val lie Arg 
105 

cag gtc ttg 
Gin Val Leu 



tct gtg gta 
Ser Val Val 



ggc gga cag 
Gly Gly Gin 
155 

gag gtc ttt 
Glu Val Phe 
170 

tac aag cca 
Tyr Lys Pro 
185 

gac ttc ttt 
Asp Phe Phe 



gca gga cgc 
Ala Gly Arg 



cct cac gca 
Pro His Ala 
235 

act gtt ggt 
Thr Val Gly 
250 

cca gcg atg 
Pro Ala Met 
265 

cgc gee acc 
Arg Ala Thr 



ate cct ggt 
lie Pro Gly 



gga tac ctg 
Gly Tyr Leu 
315 

gat ttc tec 
Asp Phe Ser 
330 

ggc ggc aaa 



cgc tec gat 
Arg Ser Asp 
110 

ate gcg ggt 
lie Ala Gly 
125 

get atg cag 
Ala Met Gin 
140 

etc aac aag 
Leu Asn Lys 



ate get gaa 
lie Ala Glu 



aat gtt gca 
Asn Val Ala 
190 

aaa acc cct 
Lys Thr Pro 
205 

ate acc ccg 
lie Thr Pro 
220 

gcg gag ctg 
Ala Glu Leu 



tac ggt acc 
Tyr Gly Thr 



get acc ate 
Ala Thr lie 
270 

ate aac ate 
lie Asn lie 
285 

gat cac atg 
Asp His Met 
300 

gtg ggt ggg 
Val Gly Gly 



ggc gtg cga 
Gly Val Arg 



ttt aat ggc 



ctg ttg ggc 
Leu Leu Gly 



acc cac ggt 
Thr His Gly 



gca gcg ggc 
Ala Ala Gly 
145 

get ggc acc 
Ala Gly Thr 
160 

gca gat gaa 
Ala Asp Glu 
175 

gtg gtc acc 
Val Val Thr 



gaa gee tac 
Glu Ala Tyr 



aac ggc aag 
Asn Gly Lys 
225 

ggg gag agg 
Gly Glu Arg 
240 

get gac gee 
Ala Asp Ala 
255 

gtg gat tec 
Val Asp Ser 



gat gga cag 
Asp Gly Gin 



gta etc aac 
Val Leu Asn 
305 

gac gtc gac 
Asp Val Asp 
320 

cgc cgc ttt 
Arg Arg Phe 
335 

get get att 



gaa ttg ctg 
Glu Leu Leu 
115 

aag acc tec 
Lys Thr Ser 
130 

atg gat cca 
Met Asp Pro 



aat gcg cac 
Asn Ala His 



tct gac gca 
Ser Asp Ala 
180 

aat gtg gaa 
Asn Val Glu 
195 

ttc caa gtg 
Phe Gin Val 
210 

ctg gtt gtg 
Leu Val Val 



tct gtc cgc 
Ser Val Arg 



gta cag gca 
Val Gin Ala 
260 

caa gtt gtc 
Gin Val Val 
275 

gaa gta tct 
Glu Val Ser 
290 

ggt gca gee 
Gly Ala Ala 



aag ctt gtt 
Lys Leu Val 



gag ttc cac 
Glu Phe His 
340 

tat gat gat 



gaa 451 
Glu 



acc 499 
Thr 



age 547 
Ser 



cat 595 

His 

165 

teg 643 
Ser 



cca 691 
Pro 



ttc 739 
Phe 



tgc 787 
Cys 



aag 835 

Lys 

245 

cac 883 
His 



gca 931 
Ala 



gtg 979 
Val 



gee 1027 
Ala 



gaa 1075 

Glu 

325 

ggt 1123 
Gly 



tac 1171 
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Ala lie Glu Gly Gly Lys Phe Asn Gly Ala Ala lie Tyr Asp Asp Tyr 
345 350 355 

gca cac cac cca acg gaa gta act gca gtg etc age get gcg cgc acc 1219 
Ala His His Pro Thr Glu Val Thr Ala Val Leu Ser Ala Ala Arg Thr 
360 365 370 

egg gtg aag gec get gga aag ggc cgt gtc ate gtc gcg ttc caa cca 12 67 
Arg Val Lys Ala Ala Gly Lys Gly Arg Val lie Val Ala Phe Gin Pro 
375 380 385 

cat tta tac tea cgc acc ata gaa ttc caa aag gag ttc gcg ggg gca 1315 
His Leu Tyr Ser Arg Thr lie Glu Phe Gin Lys Glu Phe Ala Gly Ala 
390 395 400 405 

ctg tea ctg gca gac get gee gtg gtg ctt gag att tac gga gcg cgc 13 63 
Leu Ser Leu Ala Asp Ala Ala Val Val Leu Glu lie Tyr Gly Ala Arg 
410 415 420 

gaa caa ccg gtg gat ggc gtg tec teg gaa ate ate acc gat gcg atg 1411 
Glu Gin Pro Val Asp Gly Val Ser Ser Glu lie lie Thr Asp Ala Met 
425 430 435 

acc att cca gtg gtg tac gaa cct aat ttc tct gca gtc cca gaa cgc 1459 
Thr lie Pro Val Val Tyr Glu Pro Asn Phe Ser Ala Val Pro Glu Arg 
440 445 450 

att gca gaa ate gca gga cct aat gac ate gtg etc acc atg ggt gca 1507 
lie Ala Glu lie Ala Gly Pro Asn Asp lie Val Leu Thr Met Gly Ala 
455 460 465 

ggt tec gtg acc atg ctt get cca gaa ate ctg gat cag ctg caa aac 1555 
Gly Ser Val Thr Met Leu Ala Pro Glu lie Leu Asp Gin Leu Gin Asn 
470 475 480 485 

aat taggaegtaa gtgaacaagg cag 1581 
Asn 



<210> 2 
<211> 486 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 2 

Val Thr Thr Pro His Leu Asp Ser Ala Gin Asp lie Asp Leu Ser Arg 
15 10 15 

Val His Leu lie Gly lie Gly Gly Ala Gly Met Ser Gly Val Ala Arg 
20 25 30 

lie Leu Leu Ala Arg Gly Lys Thr Val Thr Gly Ser Asp Ala Lys Asp 
35 40 45 

Ser Arg Thr Leu Leu Pro Leu Arg Ala Val Gly Ala Thr lie Ala Val 
50 55 60 



Gly His Ala Ala Glu Asn Leu Glu Leu Ser Gly Glu Leu Pro Thr Val 
65 70 75 80 
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Val Val Thr Ser 



Arg Ala Arg Glu 
100 

Gly Glu Leu Leu 
115 

Gly Lys Thr Ser 
130 

Gly Met Asp Pro 
145 

Thr Asn Ala His 



Glu Ser Asp Ala 
180 

Thr Asn Val Glu 
195 

Tyr Phe Gin Val 
210 

Lys Leu Val Val 
225 

Arg Ser Val Arg 



Ala Val Gin Ala 
260 

Ser Gin Val Val 
275 

Gin Glu Val Ser 
290 

Asn Gly Ala Ala 
305 

Asp Lys Leu Val 



Phe Glu Phe His 
340 

lie Tyr Asp Asp 
355 

Ser Ala Ala Arg 
370 

Val Ala Phe Gin 
385 



Phe Ala Ala lie 
85 

Glu Gly lie Pro 



Glu Gly Ser Thr 
120 

Thr Thr Ser Met 
135 

Ser Phe Ala lie 
150 

His Gly Thr Gly 
165 

Ser Leu Leu Arg 



Pro Asp His Leu 
200 

Phe Asp Asp Phe 
215 

Cys Leu Asn Asp 
230 

Lys Gly lie Lys 
245 

His Pro Glu Val 



Ala Glu Gly Thr 
280 

Val lie Leu Gin 
295 

Ala Leu Leu Ala 
310 

Glu Gly Leu Ser 
325 

Gly Ala lie Glu 



Tyr Ala His His 
360 

Thr Arg Val Lys 
375 

Pro His Leu Tyr 
390 



Pro Gin Asp Asn 
90 

Val lie Arg Arg 
105 

Gin Val Leu lie 



Ser Val Val Ala 
140 

Gly Gly Gin Leu 
155 

Glu Val Phe lie 
170 

Tyr Lys Pro Asn 
185 

Asp Phe Phe Lys 



Ala Gly Arg lie 
220 

Pro His Ala Ala 
235 

Thr Val Gly Tyr 
250 

Pro Ala Met Ala 
265 

Arg Ala Thr lie 



lie Pro Gly Asp 
300 

Gly Tyr Leu Val 
315 

Asp Phe Ser Gly 
330 

Gly Gly Lys Phe 
345 

Pro Thr Glu Val 



Ala Ala Gly Lys 
380 

Ser Arg Thr lie 
395 



Pro Glu Leu Val 
95 

Ser Asp Leu Leu 
110 

Ala Gly Thr His 
125 

Met Gin Ala Ala 



Asn Lys Ala Gly 
160 

Ala Glu Ala Asp 
175 

Val Ala Val Val 
190 

Thr Pro Glu Ala 
205 

Thr Pro Asn Gly 



Glu Leu Gly Glu 
240 

Gly Thr Ala Asp 
255 

Thr lie Val Asp 
270 

Asn lie Asp Gly 
285 

His Met Val Leu 



Gly Gly Asp Val 
320 

Val Arg Arg Arg 
335 

Asn Gly Ala Ala 
350 

Thr Ala Val Leu 
365 

Gly Arg Val lie 



Glu Phe Gin Lys 
400 



Glu Phe Ala Gly Ala Leu Ser Leu Ala Asp Ala Ala Val Val Leu Glu 
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405 

lie Tyr Gly Ala Arg 
420 

lie Thr Asp Ala Met 
435 

Ala Val Pro Glu Arg 
450 

Leu Thr Met Gly Ala 
465 

Asp Gin Leu Gin Asn 
485 



410 

Glu Gin Pro Val Asp 
425 

Thr lie Pro Val Val 
440 

lie Ala Glu lie Ala 
455 

Gly Ser Val Thr Met 
470 

Asn 



415 

Gly Val Ser Ser Glu lie 
430 

Tyr Glu Pro Asn Phe Ser 
445 

Gly Pro Asn Asp lie Val 
460 

Leu Ala Pro Glu lie Leu 
475 480 



<210> 3 
<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1516) 
<223> RXA02705 

<400> 3 

cgtgaccatc cgtttctggc tgatcgcgat catggctgtg ttggcgggtg tcggtgtgtt 60 



ttacagcgac tggctccact tagcggaggt ataaataatt atg ggt tct ctg tec 

Met Gly Ser Leu Ser 
1 5 



115 



cat tta cct cag gcg ctg cag ggc cgt att ctt gtg gec ggc get ggt 
His Leu Pro Gin Ala Leu Gin Gly Arg lie Leu Val Ala Gly Ala Gly 
10 15 20 



163 



gtt tec ggc ctg tec att gca aag atg etc agt gag ttg cat tgc gat 
Val Ser Gly Leu Ser lie Ala Lys Met Leu Ser Glu Leu His Cys Asp 
25 30 35 



211 



gtt gtg gtc gec gac gat aac gaa act gca cgt cac atg etc att gaa 
Val Val Val Ala Asp Asp Asn Glu Thr Ala Arg His Met Leu lie Glu 
40 45 50 



259 



gta gta gac gtt gca gat ate age ace gcg cag get cag gaa cag ctg 
Val Val Asp Val Ala Asp lie Ser Thr Ala Gin Ala Gin Glu Gin Leu 
55 60 65 



307 



gat tct ttc tec att gtg gtc ace tec ccg ggc tgg cgc cca aca age 
Asp Ser Phe Ser lie Val Val Thr Ser Pro Gly Trp Arg Pro Thr Ser 
70 75 80 85 



355 



act ttg ctt gtc gac gee cac cgc cag ggc ctt gag gtt ate ggt gac 
Thr Leu Leu Val Asp Ala His Arg Gin Gly Leu Glu Val lie Gly Asp 
90 95 100 



403 



gtc gag ctt get tgg cgc ctg gac cag gca ggt gtt ttc ggc gag cca 
Val Glu Leu Ala Trp Arg Leu Asp Gin Ala Gly Val Phe Gly Glu Pro 



451 
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105 110 115 

cat acg tgg etc gca gtc acc ggc acc aac ggt aaa acc acc acc aca 499 
His Thr Trp Leu Ala Val Thr Gly Thr Asn Gly Lys Thr Thr Thr Thr 
120 125 130 

tea atg etc gec gcg atg atg aat gag ggc ggt ttt act gec aag gca 547 
Ser Met Leu Ala Ala Met Met Asn Glu Gly Gly Phe Thr Ala Lys Ala 
135 140 145 

gtg ggc aat ate ggc ate ccg gtg tct gag get ttg gta gcg aaa aac 595 
Val Gly Asn lie Gly lie Pro Val Ser Glu Ala Leu Val Ala Lys Asn 
150 155 160 165 

cgc att gat gtg tta gtt gca gag ctg tct agt ttc caa ttg cac tgg 643 
Arg lie Asp Val Leu Val Ala Glu Leu Ser Ser Phe Gin Leu His Trp 
170 175 180 

tct cca acc ttc acc cct gat get ggc gtg gtg etc aac ttg get gag 691 
Ser Pro Thr Phe Thr Pro Asp Ala Gly Val Val Leu Asn Leu Ala Glu 
185 190 - 195 



gat cac ate gat tgg cac ggt tec atg cgt gat tat gcg ttg gee aag 
Asp His lie Asp Trp His Gly Ser Met Arg Asp Tyr Ala Leu Ala Lys 
200 205 210 



739 



atg gaa gtg etc aag ggc aag gtc gee ate att ggg gca gac gat cct 787 
Met Glu Val Leu Lys Gly Lys Val Ala lie lie Gly Ala Asp Asp Pro 
215 220 225 

tat ttg gtg cag ctg act tct gaa gca gac ttg agt ggt etc att gga 835 
Tyr Leu Val Gin Leu Thr Ser Glu Ala Asp Leu Ser Gly Leu lie Gly 
230 235 240 245 

ttt acc gtc aat gag cct gca acc ggc cag ttg ggt gtg aaa gcg ggg 883 
Phe Thr Val Asn Glu Pro Ala Thr Gly Gin Leu Gly Val Lys Ala Gly 
250 255 260 

gag etc gtc gat aat gee tac ggc aat aat gtg gtg ctt gca tec get 931 
Glu Leu Val Asp Asn Ala Tyr Gly Asn Asn Val Val Leu Ala Ser Ala 
265 270 " 275 

gac ggc att aat ccc gec ggc cct gec ggt gtt ttg gac get ttg get 979 
Asp Gly lie Asn Pro Ala Gly Pro Ala Gly Val Leu Asp Ala Leu Ala 
280 285 290 

gca get gcg gtg gcg cgc teg cag ggc gtg gca cct gag gcg ate gcg 1027 
Ala Ala Ala Val Ala Arg Ser Gin Gly Val Ala Pro Glu Ala lie Ala 
295 300 305 

cgt gcg ttg gat tct ttt gag gtg gca ggc cac cgt ggc cag gtc gtc 1075 
Arg Ala Leu Asp Ser Phe Glu Val Ala Gly His Arg Gly Gin Val Val 
310 315 320 325 

gee gag cat gac ggt gtt cat ttc att gac aac tec aag gcg acc aac 1123 
Ala Glu His Asp Gly Val His Phe lie Asp Asn Ser Lys Ala Thr Asn 
330 335 340 

ccc cac get get gat tct gcg eta get ggg cat gat tea gtc att tgg 1171 
Pro His Ala Ala Asp Ser Ala Leu Ala Gly His Asp Ser Val lie Trp 
345 350 355 
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gtt gtc ggc gga cag etc aaa ggc gcg gac att gcg cca ctg gtg aaa 1219 
Val Val Gly Gly Gin Leu Lys Gly Ala Asp lie Ala Pro Leu Val Lys 
360 365 370 

aag cac gaa cag cgc ate aag gca gca ttg gtg ttg ggc gca gat cgt 1267 
Lys His Glu Gin Arg lie Lys Ala Ala Leu Val Leu Gly Ala Asp Arg 
375 380 385 

get gaa ate gtg gca gcg ttg aag gaa cac gcg teg cag gec tct gta 1315 
Ala Glu lie Val Ala Ala Leu Lys Glu His Ala Ser Gin Ala Ser Val 
390 395 400 405 

* 

ttt gtc act gac aag acg gag cca ttt gag gca atg gaa gaa ate gtc 1363 
Phe Val Thr Asp Lys Thr Glu Pro Phe Glu Ala Met Glu Glu lie Val 
410 415 420 

act gag gca ttt age ate age gaa ccc ggc gat ace gtg ttg ctt gee 1411 
Thr Glu Ala Phe Ser lie Ser Glu Pro Gly Asp Thr Val Leu Leu Ala 
425 430 435 

cct gee get gcg tct ttg gac atg ttc aaa ggc atg ggc cag cgt ggc 1459 
Pro Ala Ala Ala Ser Leu Asp Met Phe Lys Gly Met Gly Gin Arg Gly 
440 445 450 

gac etc ttt gca cac aac ate att ggc aca ate aaa gga tta acg gaa 1507 
Asp Leu Phe Ala His Asn lie lie Gly Thr lie Lys Gly Leu Thr Glu 
455 460 465 

gag aaa ggc tgatcatgac caccggagcc tea 153 9 

Glu Lys Gly 

470 



<210> 4 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 4 

Met Gly Ser Leu Ser His Leu Pro Gin Ala Leu Gin Gly Arg lie Leu 
15 10 15 

Val Ala Gly Ala Gly Val Ser Gly Leu Ser lie Ala Lys Met Leu Ser 
20 25 30 

Glu Leu His Cys Asp Val Val Val Ala Asp Asp Asn Glu Thr Ala Arg 
35 40 45 

His Met Leu lie Glu Val Val Asp Val Ala Asp lie Ser Thr Ala Gin 
50 55 60 

Ala Gin Glu Gin Leu Asp Ser Phe Ser lie Val Val Thr Ser Pro Gly 
65 70 75 80 

Trp Arg Pro Thr Ser Thr Leu Leu Val Asp Ala His Arg Gin Gly Leu 
85 90 95 



Glu Val lie Gly Asp Val Glu Leu Ala Trp Arg Leu Asp Gin Ala Gly 
100 105 110 
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Val Phe Gly Glu 
115 

Lys Thr Thr Thr 
130 

Phe Thr Ala Lys 
145 

Leu Val Ala Lys 



Phe Gin Leu His 
180 

Leu Asn Leu Ala 
195 

Tyr Ala Leu Ala 
210 

Gly Ala Asp Asp 
225 

Ser Gly Leu lie 



Gly Val Lys Ala 
260 

Val Leu Ala Ser 
275 

Leu Asp Ala Leu 
290 

Pro Glu Ala lie 
305 

Arg Gly Gin Val 



Ser Lys Ala Thr 
340 

Asp Ser Val lie 
355 

Ala Pro Leu Val 
370 

Leu Gly Ala Asp 
385 

Ser Gin Ala Ser 



Met Glu Glu lie 
420 



Pro His Thr Trp 
120 

Thr Ser Met Leu 
135 

Ala Val Gly Asn 
150 

Asn Arg lie Asp 
165 

Trp Ser Pro Thr 



Glu Asp His lie 
200 

Lys Met Glu Val 
215 

Pro Tyr Leu Val 
230 

Gly Phe Thr Val 
245 

Gly Glu Leu Val 



Ala Asp Gly lie 
280 

Ala Ala Ala Ala 
295 

Ala Arg Ala Leu 
310 

Val Ala Glu His 
325 

Asn Pro His Ala 



Trp Val Val Gly 
360 

Lys Lys His Glu 
375 

Arg Ala Glu lie 
390 

Val Phe Val Thr 
405 

Val Thr Glu Ala 



Leu Ala Val Thr 



Ala Ala Met Met 
140 

lie Gly lie Pro 
155 

Val Leu Val Ala 
170 

Phe Thr Pro Asp 
185 

Asp Trp His Gly 



Leu Lys Gly Lys 
220 

Gin Leu Thr Ser 
235 

Asn Glu Pro Ala 
250 

Asp Asn Ala Tyr 
265 

Asn Pro Ala Gly 



Val Ala Arg Ser 
300 

Asp Ser Phe Glu 
315 

Asp Gly Val His 
330 

Ala Asp Ser Ala 
345 

Gly Gin Leu Lys 



Gin Arg lie Lys 
380 

Val Ala Ala Leu 
395 

Asp Lys Thr Glu 
410 

Phe Ser lie Ser 
425 



Gly Thr Asn Gly 
125 

Asn Glu Gly Gly 



Val Ser Glu Ala 
160 

Glu Leu Ser Ser 
175 

Ala Gly Val Val 
190 

Ser Met Arg Asp 
205 

Val Ala lie lie 



Glu Ala Asp Leu 
240 

Thr Gly Gin Leu 
255 

Gly Asn' Asn Val 
270 

Pro Ala Gly Val 
285 

Gin Gly Val Ala 



Val Ala Gly His 
320 

Phe lie Asp Asn 
335 

Leu Ala Gly His 
350 

Gly Ala Asp lie 
365 

Ala Ala Leu Val 



Lys Glu His Ala 
400 

Pro Phe Glu Ala 
415 

Glu Pro Gly Asp 
430 



Thr Val Leu Leu Ala Pro Ala Ala Ala Ser Leu Asp Met Phe Lys Gly 
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435 440 445 

Met Gly Gin Arg Gly Asp Leu Phe Ala His Asn lie lie Gly Thr lie 
450 455 460 

Lys Gly Leu Thr Glu Glu Lys Gly 
465 470 



<210> 5 
<211> 1392 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1369) 
<223> RXA01254 

<400> 5 

ccgatgttgc cttcttagca gctgttaaaa gggtaaaaga agggaagaaa gtggacgtcg 60 

aaaagcgcta gtgccacttg cttaactaga ctcgtttttc atg aag ctt tea ctg 115 

Met Lys Leu Ser Leu 
1 5 

cct gca ccc eta cgc cgt tta cgc age get gee gee ate ate tea gca 163 
Pro Ala Pro Leu Arg Arg Leu Arg Ser Ala Ala Ala lie lie Ser Ala 
10 15 20 

aaa gtt gcg aca tec gcg tec aaa gee aca ggt cgc gga tec ggt ggc 211 
Lys Val Ala Thr Ser Ala Ser Lys Ala Thr Gly Arg Gly Ser Gly Gly 
25 30 35 

atg ate ggc gga ctg gtg gee age aag gta gac ccg gac ate atg tec 2 59 
Met lie Gly Gly Leu Val Ala Ser Lys Val Asp Pro Asp lie Met Ser 
40 45 50 

aac etc ate aac aac cgc cca aca gtg ctg gtc acg ggc aca aat ggc 3 07 
Asn Leu lie Asn Asn Arg Pro Thr Val Leu Val Thr Gly Thr Asn Gly 
55 60 65 

aag tec ace ace ace cgc atg ctg gec gec gcg atg cgc age act tac 355 
Lys Ser Thr Thr Thr Arg Met Leu Ala Ala Ala Met Arg Ser Thr Tyr 
70 75 80 85 

acc gtc gee ace aat gaa ggc ggc gac aac atg gac gee ggc ate att 403 
Thr Val Ala Thr Asn Glu Gly Gly Asp Asn Met Asp Ala Gly lie lie 
90 95 100 

tct gcg ctg etc get ggc cga aac gee tea cac gtg gtc ttg gaa gtc 451 
Ser Ala Leu Leu Ala Gly Arg Asn Ala Ser His Val Val Leu Glu Val 
105 110 115 

gat gag ctg cac gta ccc gee gec ate gaa cgc etc aag ccc gac gee 499 
Asp Glu Leu His Val Pro Ala Ala lie Glu Arg Leu Lys Pro Asp Ala 
120 125 130 

etc gtg ctg etc aac ctt tec cgc gac cag etc gac cgc gtt ggc gaa 547 
Leu Val Leu Leu Asn Leu Ser Arg Asp Gin Leu Asp Arg Val Gly Glu 
135 140 145 
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att aac aaa ate gaa cgt gtc ctg cgc gat -gec gtg cgc tct cga cct 595 
lie Asn Lys lie Glu Arg Val Leu Arg Asp Ala Val Arg Ser Arg Pro 
150 155 160 165 

gag atg acc gtc ate gee aac tgc gac gac gtc etc gtt acc tec gtg 643 
Glu Met Thr Val lie Ala Asn Cys Asp Asp Val Leu Val Thr Ser Val 
170 175 180 

get ttc gac gee gaa aac gtc ate tgg gtc ggc gee ggc acc ggc tgg 691 
Ala Phe Asp Ala Glu Asn Val lie Trp Val Gly Ala Gly Thr Gly Trp 
185 190 * 195 

caa ggt gaa tec gee acc tgc cca cgc acc gaa tec cgc ate etc cac 739 
Gin Gly Glu Ser Ala Thr Cys Pro Arg Thr Glu Ser Arg lie Leu His 
200 205 210 

gac gga cgc cac tgg age gee gaa aag acg ctt etc gac ggc cgc acc 787 
Asp Gly Arg His Trp Ser Ala Glu Lys Thr Leu Leu Asp Gly Arg Thr 
215 220 225 

ttc gca cgc ccc acc ccc tea tgg gag gtt gac ggt gat acc ate cat 835 
Phe Ala Arg Pro Thr Pro Ser Trp Glu Val Asp Gly Asp Thr lie His 
230 235 240 245 

tea cca tec ggc gat etc acc ttg gat etc aac etc cca ggt cag gee 883 
Ser Pro Ser Gly Asp Leu Thr Leu Asp Leu Asn Leu Pro Gly Gin Ala 
250 255 260 

aac cgt ggc aac gcg gca caa gca ate gca gee tec acc gta ttt aat 931 
Asn Arg Gly Asn Ala Ala Gin Ala lie Ala Ala Ser Thr Val Phe Asn 
265 270 275 

gtg ccc gtt tec tec gca ctg ccc gca gtc aac tec gtc aac aac gtt 979 
Val Pro Val Ser Ser Ala Leu Pro Ala Val Asn Ser Val Asn Asn Val 
280 285 290 

get gga cgc tat tec acc ate act gtc ggt gaa cac aag gtc cac etc 1027 
Ala Gly Arg Tyr Ser Thr lie Thr Val Gly Glu His Lys Val His Leu 
295 300 305 

ctg etc gee aaa aac cca gca ggc tgg caa gaa gee etc tec atg gtt 1075 
Leu Leu Ala Lys Asn Pro Ala Gly Trp Gin Glu Ala Leu Ser Met Val 
310 315 320 325 

gat cgc aca get gat ggc tta gtc ate gtc gtc aat ggc cag gtt gee 1123 
Asp Arg Thr Ala Asp Gly Leu Val lie Val Val Asn Gly Gin Val Ala 
330 335 340 

gac ggc gaa gac etc tec tgg ctt tgg gac gtc cgc ttc gaa gac ttc 1171 
Asp Gly Glu Asp Leu Ser Trp Leu Trp Asp Val Arg Phe Glu Asp Phe 
345 350 355 

gaa aac etc tec gtc aaa gee tec ggc gag cgc ggc acc gac ctg gca 1219 
Glu Asn Leu Ser Val Lys Ala Ser Gly Glu Arg Gly Thr Asp Leu Ala 
360 365 370 

gtc cgc etc acc tac gee gaa ate gac cac gaa etc ate tec aac ccc 1267 
Val Arg Leu Thr Tyr Ala Glu lie Asp His Glu Leu lie Ser Asn Pro 
375 380 385 
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gtc gac gee ate gca gec tgc cct cct ggc cgc ate gaa gtc etc gee 1315 
Val Asp Ala lie Ala Ala Cys Pro Pro Gly Arg lie Glu Val Leu Ala 
390 395 400 405 

aac tac ace gca ttc cga gac etc aaa aag get ctg gag aaa ggg acc 13 63 
Asn Tyr Thr Ala Phe Arg Asp Leu Lys Lys Ala Leu Glu Lys Gly Thr 
410 415 420 

gaa caa taatgaccac cctcaacatc ggc 1392 
Glu Gin 



<210> 6 
<211> 423 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 6 

Met Lys Leu Ser Leu Pro Ala Pro Leu Arg Arg Leu Arg Ser Ala Ala 
15 10 15 

Ala lie lie Ser Ala Lys Val Ala Thr Ser Ala Ser Lys Ala Thr Gly 
20 25 30 

Arg Gly Ser Gly Gly Met lie Gly Gly Leu Val Ala Ser Lys Val Asp 
35 40 45 

Pro Asp lie Met Ser Asn Leu lie Asn Asn Arg Pro Thr. Val Leu Val 
50 55 60 

Thr Gly Thr Asn Gly Lys Ser Thr Thr Thr Arg Met Leu Ala Ala Ala 
65 70 75 80 

Met Arg Ser Thr Tyr Thr Val Ala Thr Asn Glu Gly Gly Asp Asn Met 
85 90 95 

Asp Ala Gly lie lie Ser Ala Leu Leu Ala Gly Arg Asn Ala Ser His 
100 105 110 

Val Val Leu Glu Val Asp Glu Leu His Val Pro Ala Ala lie Glu Arg 
115 120 125 

Leu Lys Pro Asp Ala Leu Val Leu Leu Asn Leu Ser Arg Asp Gin Leu 
130 135 140 

Asp Arg Val Gly Glu lie Asn Lys lie Glu Arg Val Leu Arg Asp Ala 
145 150 155 160 

Val Arg Ser Arg Pro Glu Met Thr Val lie Ala Asn Cys Asp Asp Val 
165 170 175 

Leu Val Thr Ser Val Ala Phe Asp Ala Glu Asn Val lie Trp Val Gly 
180 185 190 

Ala Gly Thr Gly Trp Gin Gly Glu Ser Ala Thr Cys Pro Arg Thr Glu 
195 200 205 



Ser Arg lie Leu His Asp Gly Arg His Trp Ser Ala Glu Lys Thr Leu 
210 215 220 
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Leu Asp Gly Arg Thr Phe Ala Arg Pro Thr Pro Ser Trp Glu Val Asp 
225 230 235 240 

Gly Asp Thr lie His Ser Pro Ser Gly Asp Leu Thr Leu Asp Leu Asn 
245 250 255 

Leu Pro Gly Gin Ala Asn Arg Gly Asn Ala Ala Gin Ala lie Ala Ala 
260 265 270 

Ser Thr Val Phe Asn Val Pro Val Ser Ser Ala Leu Pro Ala Val Asn 
275 280 285 

Ser Val Asn Asn Val Ala Gly Arg Tyr Ser Thr lie Thr Val Gly Glu 
290 295 300 

His Lys Val His Leu Leu Leu Ala Lys Asn Pro Ala Gly Trp Gin Glu 
305 310 315 320 

Ala Leu Ser Met Val Asp Arg Thr Ala Asp Gly Leu Val lie Val Val 
325 330 335 

Asn Gly Gin Val Ala Asp Gly Glu Asp Leu Ser Trp Leu Trp Asp Val 
340 345 350 

Arg Phe Glu Asp Phe Glu Asn Leu Ser Val Lys Ala Ser Gly Glu Arg 
355 360 365 

Gly Thr Asp Leu Ala Val Arg Leu .Thr Tyr Ala Glu lie Asp His Glu 
370 375 380 

Leu lie Ser Asn Pro Val Asp Ala lie Ala Ala Cys Pro Pro Gly Arg 
385 390 395 400 

lie Glu Val Leu Ala Asn Tyr Thr Ala Phe Arg Asp Leu Lys Lys Ala 
405 410 415 

Leu Glu Lys Gly Thr Glu Gin 
420 



<210> 7 
<211> 1653 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1630) 
<223> RXN02707 

<400> 7 

ttttgatgac cgcgaagaag ttcgcgctgc tttgacagaa aagctcaaca ataaacttcc 60 

ccttactacg gaagaaggat aggccacagt catgatcaca atg acc ctt ggg gaa 115 

Met Thr Leu Gly Glu 
1 5 

ate get gac ate gtt gga ggc agg ctt act ggc ggt get caa gaa gat 163 
lie Ala Asp lie Val Gly Gly Arg Leu Thr Gly Gly Ala Gin Glu Asp 
10 15 20 
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acg ctt gtg age tec age gtg gag ttt gat tct cga tec etc aca ccg 211 
Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser Arg Ser Leu Thr Pro 
25 30 35 

ggt ggc ttg ttt tta gca ctt ccg ggt get cgt gta gac ggc cat gat 259 
Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg Val Asp Gly His Asp 
40 45 50 

ttt get gca act gca att gag aaa ggt gcg gtt gca gta ttg gca gec 307 
Phe Ala Ala Thr Ala lie Glu Lys Gly Ala Val Ala Val Leu Ala Ala 
55 60 65 

cgt gag gtt gac gta cct gcg ate gtc gtg cct cca gta aaa ate cag 355 
Arg Glu Val Asp Val Pro Ala lie Val Val Pro Pro Val Lys lie Gin 
70 75 80 85 

gaa tec aat get gac att tat get cat gat cca gat ggg cat ggc gcg 403 
Glu Ser Asn Ala Asp lie Tyr Ala His Asp Pro Asp Gly His Gly Ala 
90 95 100 

gcg gta gtg gag gcg ttg tct egg ttg get cgc cac gtg gtg gat ate 451 
Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg His Val Val Asp lie 
105 110 115 

tgc gtg get ggc cat caa ttg aac gtt gtg get att act ggt tct gcg 499 
Cys Val Ala Gly His Gin Leu Asn Val Val Ala He Thr Gly Ser Ala 
120 125 130 

gga aag act tct acg aag gat ttc ate gcg acg gtt ctt gac caa gat 547 
Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr Val Leu Asp Gin Asp 
135 140 145 

ggg cca act gtg get cct ccg ggc teg ttt aac aat gag ctt ggt ttg 595 
Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn Asn Glu Leu Gly Leu 
150 155 160 165 

cca cac ace gcg etc cgc tgc aca ace gat act aag tat ttg gtg get 643 
Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr Lys Tyr Leu Val Ala 
170 175 180 

gag atg tec gcg cgt ggc att gga cat att aag cac ctg aca gag att 691 
Glu Met Ser Ala Arg Gly He Gly His He Lys His Leu Thr Glu He 
185 190 195 

get ccg cca egg att gca get gtg etc aac gtc ggc cat gcg cac ctg 739 
Ala Pro Pro Arg He Ala Ala Val Leu Asn Val Gly His Ala His Leu 
200 205 210 

ggt gaa ttt gga tec cgc gag aat ate gcg cag gca aaa ggc gag ate 7 87 
Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin Ala Lys Gly Glu He 
215 220 225 

att gaa gcg ctg ccc teg aag aaa acg age teg gta cca gtc ctg aat 835 
He Glu Ala Leu Pro Ser Lys Lys Thr Ser Ser Val Pro Val Leu Asn 
230 235 240 245 

act gat cct ttt gtc gee egg atg get cca cgc act aag gcg cgc gtg 883 
Thr Asp Pro Phe Val Ala Arg Met Ala Pro Arg Thr Lys Ala Arg Val 
250 255 260 

gtg tgg ttt ace ace gat gca ggc caa gca aaa aag tct gat tat tgg 931 
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Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys Lys Ser Asp Tyr Trp 
265 270 275 

gca acg agt att tea ctg gac get gtt gcg egg gca age ttt acg ctg 979 
Ala Thr Ser lie Ser Leu Asp Ala Val Ala Arg Ala Ser Phe Thr Leu 
280 285 290 

aac acg aag gac ggc tct tgg ccg gtc acc ctg cag gtt ttt ggt gag 1027 
Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu Gin Val Phe Gly Glu 
295 300 305 

cac cag gtt get aat gca ctt get get get gee att gee atg gaa get 1075 
His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala lie Ala Met Glu Ala 
310 315 320 325 

ggc gtc gee cca gaa ttg gtg gtt get gga ttg gaa gca cat tea get 1123 
Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu Glu Ala His Ser Ala 
330 335 340 

get tec gcg cac cgc atg gat gta aag acc cgt gee gac ggc gtg acc 1171 
Ala Ser Ala His Arg Met Asp Val Lys Thr Arg Ala Asp Gly Val Thr 
345 350 355 

ate ate aac gat tct tac aac gcg aat cct gat tct atg cgt gca ggt 1219 
lie lie Asn Asp Ser Tyr Asn Ala Asn Pro Asp Ser Met Arg Ala Gly 
360 365 370 

ate gcg get ctt gcg tac aca get agt ggt cgt tct gaa gca aca age 1267 
lie Ala Ala Leu Ala Tyr Thr Ala Ser Gly Arg Ser Glu Ala Thr Ser 
375 380 385 

tgg gca gtg ctt ggc caa atg ggt gag ctt ggc gat gac gee teg gaa 1315 
Trp Ala Val Leu Gly Gin Met Gly Glu Leu Gly Asp Asp Ala Ser Glu 
390 395 400 405 

gee cat gec gaa ctt ggt get gag ctg get aaa tac aat gtt caa gaa 1363 
Ala His Ala Glu Leu Gly Ala Glu Leu Ala Lys Tyr Asn Val Gin Glu 
410 415 420 

ctt gtc gca gtg ggg gag aac cct aac tgt gca gca ctt gca gag tec 1411 
Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala Ala Leu Ala Glu Ser 
425 430 435 

gca gcg age ctg ggt gtg agt act cac gta gtt tea gac gtt gat gca 1459 
Ala Ala Ser Leu Gly Val Ser Thr His Val Val Ser Asp Val Asp Ala 
440 445 450 

gcg etc gag ttg etc gca ggc cat att aag egg gat gat gta gtg ctg 1507 
Ala Leu Glu Leu Leu Ala Gly His lie Lys Arg Asp Asp Val Val Leu 
455 460 465 

gtt aag get tea aat get gat cgc ctg tgg agg gtc gca gaa gca eta 1555 
Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg Val Ala Glu Ala Leu 
470 475 480 485 

cat ggc atg gtg ccg ggc etc aaa aac aca ggt ggc teg gtc aac gac 1603 
His Gly Met Val Pro Gly Leu Lys Asn Thr Gly Gly Ser Val Asn Asp 
490 495 500 

gat tct cgt egg aac gtg gaa gga cag tagaaaacaa tgcaacagat tat 1653 
Asp Ser Arg Arg Asn Val Glu Gly Gin 
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505 510 



<210> 8 
<211> 510 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 8 

Met Thr Leu Gly Glu lie Ala Asp lie Val Gly Gly Arg Leu Thr Gly 
15 10 15 

Gly Ala Gin Glu Asp Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser 
20 25 30 

Arg Ser Leu Thr Pro Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg 
35 40 45 

Val Asp Gly His Asp Phe Ala Ala Thr Ala lie Glu Lys Gly Ala Val 
50 55 60 

Ala Val Leu Ala Ala Arg Glu Val Asp Val Pro Ala lie Val Val Pro 
65 70 75 80 

Pro Val Lys lie Gin Glu Ser Asn Ala Asp lie Tyr Ala His Asp Pro 
85 90 95 

Asp Gly His Gly Ala Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg 
100 105 110 

His Val Val Asp lie Cys Val Ala Gly His Gin Leu Asn Val Val Ala 
115 120 125 

lie Thr Gly Ser Ala Gly Lys Thr Ser Thr Lys Asp Phe lie Ala Thr 
130 135 140 

Val Leu Asp Gin Asp Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn 
145 150 155 160 

Asn Glu Leu Gly Leu Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr 
165 170 175 

Lys Tyr Leu Val Ala Glu Met Ser Ala Arg Gly lie Gly His lie Lys 
180 185 190 

His Leu Thr Glu lie Ala Pro Pro Arg lie Ala Ala Val Leu Asn Val 
195 200 205 

Gly His Ala His Leu Gly Glu Phe Gly Ser Arg Glu Asn lie Ala Gin 
210 215 220 

Ala Lys Gly Glu lie lie Glu Ala Leu Pro Ser Lys Lys Thr Ser Ser 
225 230 235 240 

Val Pro Val Leu Asn Thr Asp Pro Phe Val Ala Arg Met Ala Pro Arg 
245 250 255 

Thr Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys 
260 265 270 



Lys Ser Asp Tyr Trp Ala Thr Ser lie Ser Leu Asp Ala Val Ala Arg 
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275 280 285 

Ala Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu 
290 295 300 

Gin Val Phe Gly Glu His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala 
305 310 315 320 

He Ala Met Glu Ala Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu 
325 330 335 

Glu Ala His Ser Ala Ala Ser Ala His Arg Met Asp Val Lys Thr Arg 
340 345 350 

Ala Asp Gly Val Thr He He Asn Asp Ser Tyr Asn Ala Asn Pro Asp 
355 360 365 

Ser Met Arg Ala Gly He Ala Ala Leu Ala Tyr Thr Ala Ser Gly Arg 
370 375 380 

Ser Glu Ala Thr Ser Trp Ala Val Leu Gly Gin Met Gly Glu Leu Gly 
385 390 395 400 

Asp Asp Ala Ser Glu Ala His Ala Glu Leu Gly Ala Glu Leu Ala Lys 
405 410 415 

Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala 
420 425 430 

Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val Ser Thr His Val Val 
435 440 445 

Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala Gly His He Lys Arg 
450 455 460 

Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg 
465 470 475 480 

Val Ala Glu Ala Leu His Gly Met Val Pro Gly Leu Lys Asn Thr Gly 
485 490 495 

Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val Glu Gly Gin 
500 * 505 510 



<210> 9 
<211> 468 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (445) 

<223> FRXA02707 

<400> 9 

tacaacgcga atcctgattc tatgcgtgca ggtatcgcgg ctcttgcgta cacagctagt 60 

ggtcgttctg aagcaacaaa gctgggcagt gcttggccaa atg ggt gag ctt ggc 115 

Met Gly Glu Leu Gly 
1 5 



BGI-132CP 



18 



gat gac gcc teg gaa gec cat gec gaa ctt ggt get gag ctg get aaa 163 
Asp Asp Ala Ser Glu Ala His Ala Glu Leu Gly Ala Glu Leu Ala Lys 
10 15 20 

tac aat gtt caa gaa ctt gtc gca gtg ggg gag aac cct aac tgt gca 211 
Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu Asn Pro Asn Cys Ala 
25 30 35 

gca ctt gca gag tec gca gcg age ctg ggt gtg agt act cac gta gtt 259 
Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val Ser Thr His Val Val 
40 45 50 

tea gac gtt gat gca gcg etc gag ttg etc gca ggc cat att aag egg 307 
Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala Gly His lie Lys Arg 
55 60 65 

gat gat gta gtg ctg gtt aag get tea aat get gat cgc ctg tgg agg 355 
Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala Asp Arg Leu Trp Arg 
70 75 80 85 

gtc gca gaa gca eta cat ggc atg gtg ccg ggc etc aaa aac aca ggt 403 
Val Ala Glu Ala Leu His Gly Met Val Pro Gly Leu Lys Asn Thr Gly 
90 95 100 

ggc teg gtc aac gac gat tct cgt egg aac gtg gaa gga cag 445 
Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val Glu Gly Gin 
105 110 115 

tagaaaacaa tgcaacagat tat 468 



<210> 10 
<211> 115 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 10 

Met Gly Glu Leu Gly Asp Asp Ala Ser Glu Ala His Ala Glu Leu Gly 
15 10 15 

Ala Glu Leu Ala Lys Tyr Asn Val Gin Glu Leu Val Ala Val Gly Glu 
20 25 30 

Asn Pro Asn Cys Ala Ala Leu Ala Glu Ser Ala Ala Ser Leu Gly Val 
35 40 45 

Ser Thr His Val Val Ser Asp Val Asp Ala Ala Leu Glu Leu Leu Ala 
50 55 60 

Gly His lie Lys Arg Asp Asp Val Val Leu Val Lys Ala Ser Asn Ala 
65 70 75 80 

Asp Arg Leu Trp Arg Val Ala Glu Ala Leu His Gly Met Val Pro Gly 
85 90 95 

Leu Lys Asn Thr Gly Gly Ser Val Asn Asp Asp Ser Arg Arg Asn Val 
100 105 110 



Glu Gly Gin 
115 
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<210> 11 

<211> 558 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (535) 

<223> FRXA02708 

<400> 11 

gagaatatcg cgcaggcaaa aggcgagatc attgaagcgc tgccctcgaa gaaaacggct 60 

cggtaccagt cctgaatact aggatccttt tgtcgcccgg atg get cca cgc act 115 

Met Ala Pro Arg Thr 
1 5 

aag gcg cgc gtg gtg tgg ttt acc acc gat gca ggc caa gca aaa aag 163 
Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala Gly Gin Ala Lys Lys 
10 15 20 

tct gat tat tgg gca acg agt att tea ctg gac get gtt gcg egg gca 211 
Ser Asp Tyr Trp Ala Thr Ser lie Ser Leu Asp Ala Val Ala Arg Ala 
25 30 35 

age. ttt acg ctg aac acg aag gac ggc tct tgg ccg gtc acc ctg cag 259 
Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp Pro Val Thr Leu Gin 
40 45 50 

gtt ttt ggt gag cac cag gtt get aat gca ctt get get get gec att 307 
Val Phe Gly Glu His Gin Val Ala Asn Ala Leu Ala Ala Ala Ala lie 
55 60 65 

gec atg gaa get ggc gtc gec cca gaa ttg gtg gtt get gga ttg gaa 355 
Ala Met Glu Ala Gly Val Ala Pro Glu Leu Val Val Ala Gly Leu Glu 
70 75 80 85 

gca cat tea get get tec gcg cac cgc atg gat gta aag acc cgt gec 403 
Ala His Ser Ala Ala Ser Ala His Arg Met Asp Val Lys Thr Arg Ala 
90 95 100 

gac ggc gtg acc ate ate aac gat tct tac aac gcg aat cct gat tct 451 
Asp Gly Val Thr lie lie Asn Asp Ser Tyr Asn Ala Asn Pro Asp Ser 
105 110 115 

atg cgt gca ggt ate gcg get ctt gcg tac aca get agt ggt cgt tct 499 
Met Arg Ala Gly lie Ala Ala Leu Ala Tyr Thr Ala Ser Gly Arg Ser 
120 125 130 

gaa gca aca aag ctg ggc agt get tgg cca aat ggg tgagcttggc 545 
Glu Ala Thr Lys Leu Gly Ser Ala Trp Pro Asn Gly 
135 140 145 

gatgacgect egg 558 



<210> 12 
<211> 145 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 12 

Met Ala Pro Arg Thr Lys Ala Arg Val Val Trp Phe Thr Thr Asp Ala 
15 10 15 

Gly Gin Ala Lys Lys Ser Asp Tyr Trp Ala Thr Ser lie Ser Leu Asp 
20 25 30 

Ala Val Ala Arg Ala Ser Phe Thr Leu Asn Thr Lys Asp Gly Ser Trp 
35 40 45 

Pro Val Thr Leu Gin Val Phe Gly Glu His Gin Val Ala Asn Ala Leu 
50 55 60 

Ala Ala Ala Ala lie Ala Met Glu Ala Gly Val Ala Pro Glu Leu Val 
65 70 75 80 

Val Ala Gly Leu Glu Ala His Ser Ala Ala Ser Ala His Arg Met Asp 
85 90 95 

Val Lys Thr Arg Ala Asp Gly Val Thr lie lie Asn Asp Ser Tyr Asn 
100 105 110 

Ala Asn Pro Asp Ser Met Arg Ala Gly lie Ala Ala Leu Ala Tyr Thr 
115 120 125 

Ala Ser Gly Arg Ser Glu Ala Thr Lys Leu Gly Ser Ala Trp Pro Asn 
130 135 140 

Gly 
145 



<210> 13 
<211> 852 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (829) 

<223> FRXA02709 

<400> 13 

ttttgatgac cgcgaagaag ttcgcgctgc tttgacagaa aagctcaaca ataaacttcc 60 

ccttactacg gaagaaggat aggccacagt catgatcaca atg acc ctt ggg gaa 115 

Met Thr Leu Gly Glu 
1 5 

ate get gac ate gtt gga ggc agg ctt act ggc ggt get caa gaa gat 163 
lie Ala Asp lie Val Gly Gly Arg Leu Thr Gly Gly Ala Gin Glu Asp 
10 15 20 

acg ctt gtg age tec age gtg gag ttt gat tct cga tec etc aca ccg 211 
Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser Arg Ser Leu Thr Pro 
25 30 35 



ggt ggc ttg ttt tta gca ctt ccg ggt get cgt gta gac ggc cat gat 
Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg Val Asp Gly His Asp 



259 
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ttt get gca act gca att gag aaa ggt gcg gtt gca gta ttg gca gec 307 
Phe Ala Ala Thr Ala lie Glu Lys Gly Ala Val Ala Val Leu Ala Ala 
55 60 65 

cgt gag gtt gac gta cct gcg ate gtc gtg cct cca gta aaa ate cag 355 
Arg Glu Val Asp Val Pro Ala lie Val Val Pro Pro Val Lys lie Gin 
70 75 80 85 

gaa tec aat get gac att tat get cat gat cca gat ggg cat ggc gcg 403 
Glu Ser Asn Ala Asp lie Tyr Ala His Asp Pro Asp Gly His Gly Ala 
90 95 100 

gcg gta gtg gag gcg ttg tct egg ttg get cgc cac gtg gtg gat ate 451 
Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg His Val Val Asp lie 
105 110 115 

tgc gtg get ggc cat caa ttg aac gtt gtg get att act ggt tct gcg 499 
Cys Val Ala Gly His Gin Leu Asn Val Val Ala lie Thr Gly Ser Ala 
120 125 130 

gga aag act tct acg aag gat ttc ate gcg acg gtt ctt gac caa ^gat 547 
Gly Lys Thr Ser Thr Lys Asp Phe lie Ala Thr Val Leu Asp Gin Asp 
135 140 145 

ggg cca act gtg get cct ccg ggc teg ttt aac aat gag ctt ggt ttg 595 
Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn Asn Glu Leu Gly Leu 
150 155 160 165 

cca cac ace gcg etc cgc tgc aca acc gat act aag tat ttg gtg get 643 
Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr Lys Tyr Leu Val Ala 
170 175 180 

gag atg tec gcg cgt ggc att gga cat att aag cac ctg aca gag att 691 
Glu Met Ser Ala Arg Gly lie Gly His lie Lys His Leu Thr Glu lie 
185 190 195 

get ccg cca egg att gca get gtg etc aac gtc ggc cat gcg cac ctg 739 
Ala Pro Pro Arg lie Ala Ala Val Leu Asn Val Gly His Ala His Leu 
200 205 210 

ggt gaa ttt gga tec cgc gag aat ate gcg cag gca aaa ggc gag ate 7 87 
Gly Glu Phe Gly Ser Arg Glu Asn lie Ala Gin Ala Lys Gly Glu lie 
215 220 225 

att gaa gcg ctg ccc teg aag aaa acg get egg tac cag tec 829 
lie Glu Ala Leu Pro Ser Lys Lys Thr Ala Arg Tyr Gin Ser 
230 235 240 

tgaatactag gatccttttg teg 852 



<210> 14 
<211> 243 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 14 

Met Thr Leu Gly Glu lie Ala Asp lie Val Gly Gly Arg Leu Thr Gly 
15 10 15 
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Gly Ala Gin Glu Asp Thr Leu Val Ser Ser Ser Val Glu Phe Asp Ser 
20 25 30 

Arg Ser Leu Thr Pro Gly Gly Leu Phe Leu Ala Leu Pro Gly Ala Arg 
35 40 45 

Val Asp Gly His Asp Phe Ala Ala Thr Ala lie Glu Lys Gly Ala Val 
50 55 60 

Ala Val Leu Ala Ala Arg Glu Val Asp Val Pro Ala lie Val Val Pro 
65 70 75 80 

Pro Val Lys lie Gin Glu Ser Asn Ala Asp He Tyr Ala His Asp Pro 
85 90 95 

Asp Gly His Gly Ala Ala Val Val Glu Ala Leu Ser Arg Leu Ala Arg 
100 105 110 

His Val Val Asp He Cys Val Ala Gly His Gin Leu Asn Val Val Ala 
115 120 125 

He Thr Gly Ser Ala Gly Lys Thr Ser Thr Lys Asp Phe He Ala Thr 
130 135 140 

Val Leu Asp Gin Asp Gly Pro Thr Val Ala Pro Pro Gly Ser Phe Asn 
145 150 155 160 

Asn Glu Leu Gly Leu Pro His Thr Ala Leu Arg Cys Thr Thr Asp Thr 
165 170 175 

Lys Tyr Leu Val Ala Glu Met Ser Ala Arg Gly He Gly His He Lys 
180 185 190 

His Leu Thr Glu He Ala Pro Pro Arg He Ala Ala Val Leu Asn Val 
195 200 205 

Gly His Ala His Leu Gly Glu Phe Gly Ser Arg Glu Asn He Ala Gin 
210 215 220 

Ala Lys Gly Glu He He Glu Ala Leu Pro Ser Lys Lys Thr Ala Arg 
225 230 235 240 

Tyr Gin Ser 



<210> 15 
<211> 1686 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1663) 
<223> RXA02710 

<400> 15 

gaatttcata atctgaactt ttgtttgaac tcttttcggc atcacccacg tgccgcgtcc 60 



gaattattaa cacctagaaa cctgtggagg agagaaaacc atg gca acc acg ttg 115 
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Met Ala Thr Thr Leu 
1 5 

ctg gac etc acc aaa ctt ate gat ggc ate etc aag ggc tct gee cag 163 
Leu Asp Leu Thr Lys Leu lie Asp Gly lie Leu Lys Gly Ser Ala Gin 
10 15 20 

ggc gtt ccc get cac gca gta ggg gaa caa gca ate gcg get att ggt 211 
Gly Val Pro Ala His Ala Val Gly Glu Gin Ala lie Ala Ala lie Gly 
25 30 35 

ctt gac tec tec age tta cct acc teg gac get att ttt get gca gtt 259 
Leu Asp Ser Ser Ser Leu Pro Thr Ser Asp Ala lie Phe Ala Ala Val 
40 45 50 

cca gga acc cgc act cac ggc gca cag ttt gca ggt acg gat aac get 3 07 
Pro Gly Thr Arg Thr His Gly Ala Gin Phe Ala Gly Thr Asp Asn Ala 
55 60 65 

gcg aaa get gtg gec att ttg act gac gca get gga ctt gag gtg etc 355 
Ala Lys Ala Val Ala lie Leu Thr Asp Ala Ala Gly Leu Glu Val Leu 
70 75 80 85 

aac gaa gca gga gag acc cgc cca gtc ate gtt gtt gat gat gtc cgc 403 
Asn Glu Ala Gly Glu Thr Arg Pro Val lie Val Val Asp Asp Val Arg 
90 95 100 

gca gta ctt ggc gca gca tea tea age att tat ggc gat cct tea aaa 451 
Ala Val Leu Gly Ala Ala Ser Ser Ser lie Tyr Gly Asp Pro Ser Lys 
105 110 115 

gat ttc acg etc att gga gtc act gga acc tea ggt aaa acc acc acc 499 
Asp Phe Thr Leu lie Gly Val Thr Gly Thr Ser Gly Lys Thr Thr Thr 
120 125 130 

age tac etc ttg gaa aaa gga etc atg gag gca ggc cac aaa gtt ggt 547 
Ser Tyr Leu Leu Glu Lys Gly Leu Met Glu Ala Gly His Lys Val Gly 
135 140 145 

ttg ate ggc acc aca ggt aca cgt att gac ggg gaa gaa gta ccc aca 595 
Leu lie Gly Thr Thr Gly Thr Arg lie Asp Gly Glu Glu Val Pro Thr 
150 155 160 165 

aag etc acc act cca gaa gcg ccg act ctg cag gca ttg ttt get cga 643 
Lys Leu Thr Thr Pro Glu Ala Pro Thr Leu Gin Ala Leu Phe Ala Arg 
170 175 180 

atg cgc gat cac ggt gtc acc cac gtg gtg atg gaa gta tec age cat 691 
Met Arg Asp His Gly Val Thr His Val Val Met Glu Val Ser Ser His 
185 190 195 

gca ttg tea ttg ggc aga gtt gcg ggt tec cac ttt gat gta get gcg 739 
Ala Leu Ser Leu Gly Arg Val Ala Gly Ser His Phe Asp Val Ala Ala 
200 205 210 

ttt acc aac ctg teg cag gat cac ctt gat ttc cac ccc acc atg gat 787 
Phe Thr Asn Leu Ser Gin Asp His Leu Asp Phe His Pro Thr Met Asp 
215 220 225 



gat tac ttt gac gcg aag gca ttg ttc ttc cgc gca gat tct cca ctt 835 
Asp Tyr Phe Asp Ala Lys Ala Leu Phe Phe Arg Ala Asp Ser Pro Leu 
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230 235 240 245 

gtg get gac aaa cag gtc gtg tgc gtg gat gat tct tgg ggt cag cgc 883 
Val Ala Asp Lys Gin Val Val Cys Val Asp Asp Ser Trp Gly Gin Arg 
250 255 260 

atg gec age gtg gca gcg gat gtg caa aca gta tec ace ctt ggg caa 931 
Met Ala Ser Val Ala Ala Asp Val Gin Thr Val Ser Thr Leu Gly Gin 
265 270 275 

gaa gca gac ttc age get aca gac ate aat gtc age gac tct ggc gee 97 9 
Glu Ala Asp Phe Ser Ala Thr Asp lie Asn Val Ser Asp Ser Gly Ala 
280 285 290 

cag agt ttt aag ate aac gee ccc tea aac cag tec tac cag gtc gag 1027 
Gin Ser Phe Lys lie Asn Ala Pro Ser Asn Gin Ser Tyr Gin Val Glu 
295 300 305 

eta get ctt cca ggt gcg ttc aac gtt get aac gee acg ttg gca ttt 1075 
Leu Ala Leu Pro Gly Ala Phe Asn Val Ala Asn Ala Thr Leu Ala Phe 
310 315 320 325 

gec get gcg gca cgc gtg ggt gtt gat ggc gaa gcg ttt get cga ggc 1123 
Ala Ala Ala Ala Arg Val Gly Val Asp Gly Glu Ala Phe Ala Arg Gly 
330 335 340 

atg tec aag gtc gcg gtt cca ggc cgt atg gaa cgc att gat gag gga 1171 
Met. Ser Lys Val Ala Val Pro Gly Arg Met Glu Arg lie Asp Glu Gly 
345 350 355 

caa gac ttc ctt gca gtg gtg gat tat gee cac aag cct get gca gtg 1219 
Gin Asp Phe Leu Ala Val Val Asp Tyr Ala His Lys Pro Ala Ala Val 
360 365 370 

get get gtg ttg gat acg ttg agg ace cag att gac ggg cgc etc gga 1267 
Ala Ala Val Leu Asp Thr Leu Arg Thr Gin lie Asp Gly Arg Leu Gly 
375 380 385 

gtg gtt ate ggt get ggt gga gac cgc gat tec ace aag cgt ggc ccc 1315 
Val Val lie Gly Ala Gly Gly Asp Arg Asp Ser Thr Lys Arg Gly Pro 
390 395 400 405 

atg ggg cag ttg tec gca cag cgt get gat eta gtt att gtc act gat 13 63 
Met Gly Gin Leu Ser Ala Gin Arg Ala Asp Leu Val lie Val Thr Asp 
410 415 420 

gac aac cct cgt tea gag gtg cct gee acg att cgc gca gca gtc act 1411 
Asp Asn Pro Arg Ser Glu Val Pro Ala Thr lie Arg Ala Ala Val Thr 
425 430 435 

gca gga gca cag cag ggt get tea gag tec gaa cga ccg gtg gaa gtc 1459 
Ala Gly Ala Gin Gin Gly Ala Ser Glu Ser Glu Arg Pro Val Glu Val 
440 445 450 

eta gaa att ggt gac cgt gca gaa gca att cgc gtt ttg gtc gag tgg 1507 
Leu Glu lie Gly Asp Arg Ala Glu Ala lie Arg Val Leu Val Glu Trp 
455 460 465 

gca cag cct gga gat ggc att gta gta get gga aaa ggc cat gaa gtt 1555 
Ala Gin Pro Gly Asp Gly lie Val Val Ala Gly Lys Gly His Glu Val 
470 475 480 485 
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gga caa eta gtt get ggt gtc ace cac 
Gly Gin Leu Val Ala Gly Val Thr His 
490 



cat ttt gat gac cgc gaa gaa 1603 
His Phe Asp Asp Arg Glu Glu 
495 500 



gtt cgc get get ttg aca gaa aag etc aac aat aaa ctt ccc ctt act 1651 
Val Arg Ala Ala Leu Thr Glu Lys Leu Asn Asn Lys Leu Pro Leu Thr 
505 510 515 

acg gaa gaa gga taggecacag tcatgatcac aat 168 6 

Thr Glu Glu Gly 
520 



<210> 16 
<211> 521 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 16 

Met Ala Thr Thr Leu Leu Asp Leu Thr Lys Leu lie Asp Gly lie Leu 
15 10 15 

Lys Gly Ser Ala Gin Gly Val Pro Ala His Ala Val Gly Glu Gin Ala 
20 25 30 

lie Ala Ala lie Gly Leu Asp Ser Ser Ser Leu Pro Thr Ser Asp Ala 
35 40 45 

He Phe Ala Ala Val Pro Gly Thr Arg Thr His Gly Ala Gin Phe Ala 
50 55 60 

Gly Thr Asp Asn Ala Ala Lys Ala Val Ala He Leu Thr Asp Ala Ala 
65 70 75 80 

Gly Leu Glu Val Leu Asn Glu Ala Gly Glu Thr Arg Pro Val He Val 
85 90 95 

Val Asp Asp Val Arg Ala Val Leu Gly Ala Ala Ser Ser Ser He Tyr 
100 105 110 

Gly Asp Pro Ser Lys Asp Phe Thr Leu He Gly Val Thr Gly Thr Ser 
115 120 125 

Gly Lys Thr Thr Thr Ser Tyr Leu Leu Glu Lys Gly Leu Met Glu Ala 
130 135 140 

Gly His Lys Val Gly Leu He Gly Thr Thr Gly Thr Arg He Asp Gly 
145 150 155 160 

Glu Glu Val Pro Thr Lys Leu Thr Thr Pro Glu Ala Pro Thr Leu Gin 
165 170 175 

Ala Leu Phe Ala Arg Met Arg Asp His Gly Val Thr His Val Val Met 
180 185 190 

Glu Val Ser Ser His Ala Leu Ser Leu Gly Arg Val Ala Gly Ser His 
195 200 205 



Phe Asp Val Ala Ala Phe Thr Asn Leu Ser Gin Asp His Leu Asp Phe 
210 215 220 
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His Pro Thr Met Asp Asp Tyr Phe Asp Ala Lys Ala Leu Phe Phe Arg 
225 230 235 240 

Ala Asp Ser Pro Leu Val Ala Asp Lys Gin Val Val Cys Val Asp Asp 
245 250 255 

Ser Trp Gly Gin Arg Met Ala Ser Val Ala Ala Asp Val Gin Thr Val 
260 265 270 

Ser Thr Leu Gly Gin Glu Ala Asp Phe Ser Ala Thr Asp He Asn Val 
275 280 285 

Ser Asp Ser Gly Ala Gin Ser Phe Lys He Asn Ala Pro Ser Asn Gin 
290 295 300 

Ser Tyr Gin Val Glu Leu Ala Leu Pro Gly Ala Phe Asn Val Ala Asn 
305 ) 310 315 320 

Ala Thr Leu Ala Phe Ala Ala Ala Ala Arg Val Gly Val Asp Gly Glu 
325 330 335 

Ala Phe Ala Arg Gly Met Ser Lys Val Ala Val Pro Gly Arg Met Glu 
340 345 350 

Arg He Asp Glu Gly Gin Asp Phe Leu Ala Val Val Asp Tyr Ala His 
355 360 365 

Lys Pro Ala Ala Val Ala Ala Val Leu Asp Thr Leu Arg Thr Gin He 
370 375 380 

Asp Gly Arg Leu Gly Val Val He Gly Ala Gly Gly Asp Arg Asp Ser 
385 390 395 400 

Thr Lys Arg Gly Pro Met Gly Gin Leu Ser Ala Gin Arg Ala Asp Leu 
405 410 415 

Val He Val Thr Asp Asp Asn Pro Arg Ser Glu Val Pro Ala Thr He 
420 425 430 

Arg Ala Ala Val Thr Ala Gly Ala Gin Gin Gly Ala Ser Glu Ser Glu 
435 440 445 

Arg Pro Val Glu Val Leu Glu He Gly Asp Arg Ala Glu Ala He Arg 
450 455 460 

Val Leu Val Glu Trp Ala Gin Pro Gly Asp Gly He Val Val Ala Gly 
465 470 475 480 

Lys Gly His Glu Val Gly Gin Leu Val Ala Gly Val Thr His His Phe 
485 490 495 

Asp Asp Arg Glu Glu Val Arg Ala Ala Leu Thr Glu Lys Leu Asn Asn 
500 505 510 

Lys Leu Pro Leu Thr Thr Glu Glu Gly 
515 520 



<210> 17 
<211> 618 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (595) 

<223> RXN00531 

<400> 17 

gcctgcggga atcggcactt tcaggatagg acaacctaat ataaataagc ttaggctaag 60 

ggccggtgac aatttatcaa gcagtgctat aataggggtc atg gca aac tac aca 115 

Met Ala Asn Tyr Thr 
1 5 

gtc cct gga ate aac gag aat gac gca aag cag ctt att gat gga ctg 163 
Val Pro Gly lie Asn Glu Asn Asp Ala Lys Gin Leu lie Asp Gly Leu 
10 15 20 

cag gag cgt etc acc gac tac aac gat ctt cac etc ate ttg aag cac 211 
Gin Glu Arg Leu Thr Asp Tyr Asn Asp Leu His Leu lie Leu Lys His 
25 30 35 

gtg cac tgg aac gtc act ggc ccc aac ttc att get gtt cac gaa atg 259 
Val His Trp Asn Val Thr Gly Pro Asn Phe lie Ala Val His Glu Met 
40 45 50 

etc gac cca cag gtt gac ctt gtt cgt ggc tat get gac gaa gtt gca 307 
Leu Asp Pro Gin Val Asp Leu Val Arg Gly Tyr Ala Asp Glu Val Ala 
55 60 65 

gag cgc att ttc acc etc gga ggc gca cca gtt gga acc cca gaa ggc 355 
Glu Arg lie Phe Thr Leu Gly Gly Ala Pro Val Gly Thr Pro Glu Gly 
70 75 80 85 

cac gtt get gac cgc acc cca ctg caa tat gag cgc aat gee gga aat 403 
His Val Ala Asp Arg Thr Pro Leu Gin Tyr Glu Arg Asn Ala Gly Asn 
90 95 100 

gtc caa gca cac etc act gac etc aat cgc gtg tac acc caa gtg ctg 451 
Val Gin Ala His Leu Thr Asp Leu Asn Arg Val Tyr Thr Gin Val Leu 
105 110 115 

acc gga gtt cgc gag tec atg gca tea gee ggc cca gtg gat cca gta 499 
Thr Gly Val Arg Glu Ser Met Ala Ser Ala Gly Pro Val Asp Pro Val 
120 125 130 

act gaa gac ate tac ate age cag gee gcg gag ctg gag aaa ttc cag 547 
Thr Glu Asp lie Tyr lie Ser Gin Ala Ala Glu Leu Glu Lys Phe Gin 
135 140 145 

tgg ttc ate cgc gca cac att gtt gat gta gac gga aac ate caa gag 595 
Trp Phe lie Arg Ala His lie Val Asp Val Asp Gly Asn lie Gin Glu 
150 155 160 165 

taaaaegteg aaaagcgtta agg 618 



<210> 18 
<211> 165 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 18 

Met Ala Asn Tyr Thr Val Pro Gly lie Asn Glu Asn Asp Ala Lys Gin 
1 5 10 15 

Leu lie Asp Gly Leu Gin Glu Arg Leu Thr Asp Tyr Asn Asp Leu His 
20 25 30 

Leu lie Leu Lys His Val His Trp Asn Val Thr Gly Pro Asn Phe lie 
35 40 45 

Ala Val His Glu Met Leu Asp Pro Gin Val Asp Leu Val Arg Gly Tyr 
50 55 60 

Ala Asp Glu Val Ala Glu Arg lie Phe Thr Leu Gly Gly Ala Pro Val 
65 70 75 80 

Gly Thr Pro Glu Gly His Val Ala Asp Arg Thr Pro Leu Gin Tyr Glu 
85 90 95 

Arg Asn Ala Gly Asn Val Gin Ala His Leu Thr Asp Leu Asn Arg Val 
100 105 110 

Tyr Thr Gin Val Leu Thr Gly Val Arg Glu Ser Met Ala Ser Ala Gly 
115 120 125 

Pro Val Asp Pro Val Thr Glu Asp lie Tyr lie Ser Gin Ala Ala Glu 
130 135 140 

Leu Glu Lys Phe Gin Trp Phe lie Arg Ala His lie Val Asp Val Asp 
145 150 155 160 

Gly Asn lie Gin Glu 
165 



<210> 19 
<211> 1095 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1072) 
<223> RXA00944 

<400> 19 

aaatagtggg attaacccat taattttatc gctctattta gtttcgtcac tgtgtcgtta 60 

atcaattgac ttcctgcgtg gttgaatcag cgcaaggatt gtg gat ttt tgg act 115 

Val Asp Phe Trp Thr 
1 5 

att etc gac acc atg act tec etc ctt act ccc att gca ate cgt gga 163 
lie Leu Asp Thr Met Thr Ser Leu Leu Thr Pro lie Ala He Arg Gly 
10 15 20 



tta gaa att ccc aat agg atg tgg etc gcg ccc atg tgc cag tac caa 211 
Leu Glu He Pro Asn Arg Met Trp Leu Ala Pro Met Cys Gin Tyr Gin 
25 30 35 
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gcc aat aac etc gat ggg gtt cca ctt gat tgg cac etc gtg cat tac 259 
Ala Asn Asn Leu Asp Gly Val Pro Leu Asp Trp His Leu Val His Tyr 
40 45 50 

gga gcc cga get gtt ggc ggc ttc gga etc etc ate gcg gaa tec ace 3 07 
Gly Ala Arg Ala Val Gly Gly Phe Gly Leu Leu lie Ala Glu Ser Thr 
55 60 65 

ggc att agt cca gag gga aga ate tea teg cgt tgc act ggc eta tgg 355 
Gly lie Ser Pro Glu Gly Arg lie Ser Ser Arg Cys Thr Gly Leu Trp 
70 75 80 85 

aat gag gcc caa gtt gag gca tgg gag aga att aca aat ttt gtc cac 403 
Asn Glu Ala Gin Val Glu Ala Trp Glu Arg lie Thr Asn Phe Val His 
90 95 100 

get caa ggt gga ctg ate ggt gtg caa ctt aac cat gca ggc cgc aaa 451 
Ala Gin Gly Gly Leu lie Gly Val Gin Leu Asn His Ala Gly Arg Lys 
105 110 115 

gcg age aca tat ccg gcc ctt cct aac ttc cct act ggt act caa tea 499 
Ala Ser Thr Tyr Pro Ala Leu Pro Asn Phe Pro Thr Gly Thr Gin Ser 
120 125 130 

gtt gac gag ggt gga tgg gaa acc ttt ggg cct agt get gtc get cag 547 
Val Asp Glu Gly Gly Trp Glu Thr Phe Gly Pro Ser Ala Val Ala Gin 
135 140 145 

ccg ggg ctt gca gat ccg acc gaa ttg acc cgc gaa ggt att gaa aag 595 
Pro Gly Leu Ala Asp Pro Thr Glu Leu Thr Arg Glu Gly lie Glu Lys 
150 155 160 165 

gtt att cag gat ttc get get get gca gag cgc gcg gtg cgt gca ggg 643 
Val lie Gin Asp Phe Ala Ala Ala Ala Glu Arg Ala Val Arg Ala Gly 
170 175 180 

ttt gat get gtg gag gtc cat ggt gcc cac ggt tac ctg ttg cat cag 691 
Phe Asp Ala Val Glu Val His Gly Ala His Gly Tyr Leu Leu His Gin 
185 190 195 

ttc etc act ccc etc gca aat aaa cgt act gat att tat gga ggt teg 739 
Phe Leu Thr Pro Leu Ala Asn Lys Arg Thr Asp lie Tyr Gly Gly Ser 
200 205 210 

ttt gag aat cgc aca cga eta ttt agg gaa gta gcc cag gcg ate cgt 787 
Phe Glu Asn Arg Thr Arg Leu Phe Arg Glu Val Ala Gin Ala lie Arg 
215 220 225 

gca gtg att ccg ggc teg atg cca ctg att gcc egg ate tct gcc acg 835 
Ala Val lie Pro Gly Ser Met Pro Leu lie Ala Arg lie Ser Ala Thr 
230 235 240 245 

gac tgg att gat gat gaa cct teg tgg gat gac gat caa acc gtc teg 883 
Asp Trp lie Asp Asp Glu Pro Ser Trp Asp Asp Asp Gin Thr Val Ser 
250 255 260 

ctt gtg tea gga tct gaa aaa get ggg tgt gga tgc agt cga tat ttc 931 
Leu Val Ser Gly Ser Glu Lys Ala Gly Cys Gly Cys Ser Arg Tyr Phe 
265 270 275 
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cac egg agg tgc agt acc cgc gac aat ccc tgt gga gec gag eta tea 979 
His Arg Arg Cys Ser Thr Arg Asp Asn Pro Cys Gly Ala Glu Leu Ser 
280 285 290 

agt gaa att tgc teg teg tgt gaa gca aga ggt ggg tat ccc tac etc 1027 
Ser Glu lie Cys Ser Ser Cys Glu Ala Arg Gly Gly Tyr Pro Tyr Leu 
295 300 305 

cgc ggt tgg att aat tac tea tgt ggg tea ggc gca ggg gca tct 1072 
Arg Gly Trp lie Asn Tyr Ser Cys Gly Ser Gly Ala Gly Ala Ser 
310 315 320 

tgatcgtgga gatgeggaca tta 1095 



<210> 20 
<211> 324 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 20 

Val Asp Phe Trp Thr lie Leu Asp Thr Met Thr Ser Leu Leu Thr Pro 
15 10 15 

lie Ala lie Arg Gly Leu Glu lie Pro Asn Arg Met Trp Leu Ala Pro 
20 25 30 

Met Cys Gin Tyr. Gin Ala Asn Asn Leu Asp Gly Val Pro Leu Asp Trp 
35 40 45 

His Leu Val His Tyr Gly Ala Arg Ala Val Gly Gly Phe Gly Leu Leu 
50 55 60 

lie Ala Glu Ser Thr Gly lie Ser Pro Glu Gly Arg lie Ser Ser Arg 
65 70 75 80 

Cys Thr Gly Leu Trp Asn Glu Ala Gin Val Glu Ala Trp Glu Arg lie 
85 90 95 

Thr Asn Phe Val His Ala Gin Gly Gly Leu He Gly Val Gin Leu Asn 
100 105 110 

His Ala Gly Arg Lys Ala Ser Thr Tyr Pro Ala Leu Pro Asn Phe Pro 
115 120 125 

Thr Gly Thr Gin Ser Val Asp Glu Gly Gly Trp Glu Thr Phe Gly Pro 
130 135 140 

Ser Ala Val Ala Gin Pro Gly Leu Ala Asp Pro Thr Glu Leu Thr Arg 
145 150 155 160 

Glu Gly He Glu Lys Val He Gin Asp Phe Ala Ala Ala Ala Glu Arg 
165 170 175 

Ala Val Arg Ala Gly Phe Asp Ala Val Glu Val His Gly Ala His Gly 
180 185 190 

Tyr Leu Leu His Gin Phe Leu Thr Pro Leu Ala Asn Lys Arg Thr Asp 
195 200 205 

He Tyr Gly Gly Ser Phe Glu Asn Arg Thr Arg Leu Phe Arg Glu Val 
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210 215 220 

Ala Gin Ala lie Arg Ala Val lie Pro Gly Ser Met Pro Leu lie Ala 
225 230 235 240 

Arg lie Ser Ala Thr Asp Trp lie Asp Asp Glu Pro Ser Trp Asp Asp 
245 250 255 

Asp Gin Thr Val Ser Leu Val Ser Gly Ser Glu Lys Ala Gly Cys Gly 
260 265 270 

Cys Ser Arg Tyr Phe His Arg Arg Cys Ser Thr Arg Asp Asn Pro Cys 
275 280 285 

Gly Ala Glu Leu Ser Ser Glu lie Cys Ser Ser Cys Glu Ala Arg Gly 
290 295 300 

Gly Tyr Pro Tyr Leu Arg Gly Trp lie Asn Tyr Ser Cys Gly Ser Gly 
305 310 315 320 

Ala Gly Ala Ser 



<210> 21 
<211> 990 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (967) 

<223> RXS02560 

<400> 21 

ttggggcaag ccagctaacg catttcttgt ggaaaccgca gacattgagg ccgcccacgc 60 

ggaacttcta agagcagtgg aatgaaataa tccggtgctg atg cag ggc aac teg 115 

Met Gin Gly Asn Ser 
1 5 

ctt aat ctg gca gac aac age gag aga aag aag ccc atg ccg tea cca 163 
Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys Pro Met Pro Ser Pro 
10 15 20 

gga gaa ctt tta gec gec cgc tac gga caa cct gca acc tgg acg cca 211 
Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro Ala Thr Trp Thr Pro 
25 30 35 

ccg cag tgg aat gag acg ctt gat gtc att cac cag cat cga tea gtt 259 
Pro Gin Trp Asn Glu Thr Leu Asp Val lie His Gin His Arg Ser Val 
40 45 50 

cgc agg tgg ttg gat aaa ccg gtt gat gat gac acc ate cgc acc att 307 
Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp Thr lie Arg Thr lie 
55 60 65 

att tec gee gca caa teg get gga acc tct tec aat aag cag gtc att 355 
lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser Asn Lys Gin Val lie 
70 75 80 85 
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tct gtc ate gtg gtt aaa gat cct gag ctg agg aaa ggc etc gcg ggg 403 
Ser Val lie Val Val Lys Asp Pro Glu Leu Arg Lys Gly Leu Ala Gly 
90 95 100 

ate act cgc cag atg ttt ccg cac ctt gag cag gtt ccc gcg gtg ctg 451 
lie Thr Arg Gin Met Phe Pro His Leu Glu Gin Val Pro Ala Val Leu 
105 110 115 

att tgg ttg att gat tat tec cga ate agt gcg gtg gca gee aga gaa 499 
lie Trp Leu lie Asp Tyr Ser Arg lie Ser Ala Val Ala Ala Arg Glu 
120 125 130 

gat etc cca aca ggg get ctt gat tat etc gat gag gee gcg tgg ggg 547 
Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp Glu Ala Ala Trp Gly 
135 140 145 

ttc etc gac gee gga ate gca get caa aac get gca att get gcg gag 595 
Phe Leu Asp Ala Gly lie Ala Ala Gin Asn Ala Ala lie Ala Ala Glu 
150 155 160 165 

tea ctt gga ttg gga acg etc tat ttg ggt teg gtg cgc aac gat gcg 643 
Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser Val Arg Asn Asp Ala 
170 175 180 

gaa gec gtg cac aaa ttg ctt ggc ctt cca cct gag ate gtg cct gtc 691 
Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro Glu lie Val Pro Val 
185 190 195 

gtg ggc ttg gaa atg ggg cat gcg gat ccg cct gaa cct gee gga att 739 
Val Gly Leu Glu Met Gly His Ala Asp Pro Pro Glu Pro Ala Gly lie 
200 205 210 

aaa cct ccc ctg cca caa gaa gee att gtt cac tgg gat ace tac acc 787 
Lys Pro Pro Leu Pro Gin Glu Ala lie Val His Trp Asp Thr Tyr Thr 
215 220 225 

gag aaa aac etc gaa ctt ate gat tec tac gac cgc gee etc gac act 835 
Glu Lys Asn Leu Glu Leu lie Asp Ser Tyr Asp Arg Ala Leu Asp Thr 
230 235 240 245 

tac tat tct cgc tac ggc cag cac cag etc tgg teg aag cag acg gcg 883 
Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp Ser Lys Gin Thr Ala 
250 255 260 

cat agg gcg gcg teg aaa age ttt tea aaa acc aac agg cag ttc ctt 931 
His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr Asn Arg Gin Phe Leu 
265 270 275 

agg ggc gtg ttt gag cgc gee ggg ttt ggg ctg aga taaaagcatg 977 
Arg Gly Val Phe Glu Arg Ala Gly Phe Gly Leu Arg 
280 285 

attatggacg cct 990 



<210> 22 
<211> 289 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 22 
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Met Gin Gly Asn Ser Leu Asn Leu Ala Asp Asn Ser Glu Arg Lys Lys 
15 10 15 

Pro Met Pro Ser Pro Gly Glu Leu Leu Ala Ala Arg Tyr Gly Gin Pro 
20 25 30 

Ala Thr Trp Thr Pro Pro Gin Trp Asn Glu Thr Leu Asp Val lie His 
35 40 45 

Gin His Arg Ser Val Arg Arg Trp Leu Asp Lys Pro Val Asp Asp Asp 
50 55 60 

Thr lie Arg Thr lie lie Ser Ala Ala Gin Ser Ala Gly Thr Ser Ser 
65 70 75 80 

Asn Lys Gin Val He Ser Val He Val Val Lys Asp Pro Glu Leu Arg 
85 90 95 

Lys Gly Leu Ala Gly He Thr Arg Gin Met Phe Pro His Leu Glu Gin 
100 105 110 

Val Pro Ala Val Leu He Trp Leu He Asp Tyr Ser Arg He Ser Ala 
115 120 125 

Val Ala Ala Arg Glu Asp Leu Pro Thr Gly Ala Leu Asp Tyr Leu Asp 
130 135 140 

Glu Ala Ala Trp Gly Phe Leu Asp Ala Gly lie Ala Ala Gin Asn Ala 
145 150 155 160 

Ala He Ala Ala Glu Ser Leu Gly Leu Gly Thr Leu Tyr Leu Gly Ser 
165 170 175 

Val Arg Asn Asp Ala Glu Ala Val His Lys Leu Leu Gly Leu Pro Pro 
180 185 190 

Glu He Val Pro Val Val Gly Leu Glu Met Gly His Ala Asp Pro Pro 
195 200 205 

Glu Pro Ala Gly He Lys Pro Pro Leu Pro Gin Glu Ala He Val His 
210 215 220 

Trp Asp Thr Tyr Thr Glu Lys Asn Leu Glu Leu lie Asp Ser Tyr Asp 
225 230 235 240 

Arg Ala Leu Asp Thr Tyr Tyr Ser Arg Tyr Gly Gin His Gin Leu Trp 
245 250 255 

Ser Lys Gin Thr Ala His Arg Ala Ala Ser Lys Ser Phe Ser Lys Thr 
260 265 270 

Asn Arg Gin Phe Leu Arg Gly Val Phe Glu Arg Ala Gly Phe Gly Leu 
275 280 285 

Arg 



<210> 
<211> 
<212> 



23 

255 

DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (232) 

<223> RXS03119 



<400> 23 

tgggaggtgt cgcaccaagt acttttgcga agcgccatct gacggatttt caaaagatgt 60 



atatgctcgg tgcggaaacc tacgaaagga ttttttaccc atg get gta tac gaa 

Met Ala Val Tyr Glu 
1 5 



115 



etc cca gaa etc gac tac gca tac gac get etc gag cca cac ate gtc 
Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu Glu Pro His lie Val 
10 15 20 



163 



get gaa ate atg gag ctt gac cag tec aag gac cac gca acc tac gtt 
Ala Glu lie Met Glu Leu Asp Gin Ser Lys Asp His Ala Thr Tyr Val 
25 30 35 



211 



<?cg ggc gca aat gca gca etc taggcactag agaaggcacg cga 
Ala Gly Ala Asn Ala Ala Leu 
40 



255 



<210> 24 
<211> 44 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 24 

Met Ala Val Tyr Glu Leu Pro Glu Leu Asp Tyr Ala Tyr Asp Ala Leu 
15 10 15 

Glu Pro His lie Val Ala Glu lie Met Glu Leu Asp Gin Ser Lys Asp 
20 25 30 

His Ala Thr Tyr Val Ala Gly Ala Asn Ala Ala Leu 
35 40 



<210> 25 
<211> 249 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (226) 

<223> RXS03120 

<400> 25. 

ctgggcagtt cttgggtacg accacatatc cggtcgcctg gttatcgagc agctcaccga 60 

ccaggagggc aacatctcct tcgacatcac cccagttctg atg etc gat atg tgg 115 

Met Leu Asp Met Trp 
1 5 



gag cac get ttc tac ctg cag tac atg aac gtt aag gca gat tac gtc 



163 
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Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val Lys Ala Asp Tyr Val 
10 15 20 

aag get gtt tgg aac gtc ttc aac tgg gac gac gca aga gca cgc ttc 211 
Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp Ala Arg Ala Arg Phe 
25 30 35 

gca gca get tec aag taagcatttt tagtccgtgc aat 249 
Ala Ala Ala Ser Lys 
40 



<210> 26 . 
<211> 42 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 26 

Met Leu Asp Met Trp Glu His Ala Phe Tyr Leu Gin Tyr Met Asn Val 
15 10 15 

Lys Ala Asp Tyr Val Lys Ala Val Trp Asn Val Phe Asn Trp Asp Asp 
20 25 30 

Ala Arg Ala Arg Phe Ala Ala Ala Ser Lys 
35 40 



<210> 27 
<211> 1311 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1288) 
<223> RXA01430 



<400> 27 

gaaaaactag agaagcacct ctagctggta ttcttactgc 



agtcacgtgg atgaactata 60 



tccattgata attttgaaca tgaatgatgg aaggagcagg 



gtg tct aaa gtc ctg 
Val Ser Lys Val Leu 
1 5 



115 



aga gtt ggc gat cgc age ccg cgc gtg gca gaa 
Arg Val Gly Asp Arg Ser Pro Arg Val Ala Glu 
10 15 



gtg cgc act acg etc 
Val Arg Thr Thr Leu 
20 



163 



get cgc etc ggt gtg att gaa ggc tat tec agg 
Ala Arg Leu Gly Val lie Glu Gly Tyr Ser Arg 
25 30 



gag atg tct gca aag 
Glu Met Ser Ala Lys 
35 



211 



aca gaa tec cag aag ttc cac gaa gaa gag acg 
Thr Glu Ser Gin Lys Phe His Glu Glu Glu Thr 
40 45 



ctt ttc gac gaa gaa 
Leu Phe Asp Glu Glu 
50 



259 



etc age etc age ate aag tea ttc cag caa get cga gga gtc gtt ccc 307 
Leu Ser Leu Ser lie Lys Ser Phe Gin Gin Ala Arg Gly Val Val Pro 
55 60 65 
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tec ggg ctt att gac gac ccc acc ctg cgc gca ate cgc gaa gec tec 355 
Ser Gly Leu lie Asp Asp Pro Thr Leu Arg Ala lie Arg Glu Ala Ser 
70 75 80 85 

tac acc ctg gga acc cgc gtg ctg gec tac cag ccc ggc aac cag ctt 403 
Tyr Thr Leu Gly Thr Arg Val Leu Ala Tyr Gin Pro Gly Asn Gin Leu 
90 95 100 

gtt ggt gac gac gtt gta gaa ate caa tec cat etc caa gag etc ggc 451 
Val Gly Asp Asp Val Val Glu lie Gin Ser His Leu Gin Glu Leu Gly 
' 105 110 115 

ttc tac gee gac cgt gtg gat gga cat ttt ggc gag etc aca cac aaa 499 
Phe Tyr Ala Asp Arg Val Asp Gly His Phe Gly Glu Leu Thr His Lys 
120 125 130 

get gtg atg aac tac caa etc aac tac ggc atg cag gta gac ggc ate 547 
Ala Val Met Asn Tyr Gin Leu Asn Tyr Gly Met Gin Val Asp Gly* lie 
135 140 145 

tgt ggc cct gac acc ate cgt gcg ctg tec cga ctt ggt ctg cgc ate 595 
Cys Gly Pro Asp Thr lie Arg Ala Leu Ser Arg Leu Gly Leu Arg lie 
150 155 160 165 

aag ggt ggc tct get caa get ate cgt gaa cgc gaa cgc atg cgc aat 643 
Lys Gly Gly Ser Ala Gin Ala lie Arg Glu Arg Glu Arg Met Arg Asn 
170 175 180 

gca ggc cca cgt ctt get ggc aag cgt gtg gtc att gat cct gcg ctt 691 
Ala Gly Pro Arg Leu Ala Gly Lys Arg Val Val lie Asp Pro Ala Leu 
185 190 195 

999 ggc tec aac aag ggt cag ate gtg aaa ggc ccc tac ggt gag ate 739 
Gly Gly Ser Asn Lys Gly Gin lie Val Lys Gly Pro Tyr Gly Glu lie 
200 205 210 

tct gag gaa gaa ate etc tgg gat ttg gee acc cgc ctg gaa ggt cgc 7 87 
Ser Glu Glu Glu lie Leu Trp Asp Leu Ala Thr Arg Leu Glu Gly Arg 
215 220 225 

atg ate gca aca ggc atg gaa acc att ctg teg cgc ccg cac atg gat 835 
Met lie Ala Thr Gly Met Glu Thr lie Leu Ser Arg Pro His Met Asp 
230 235 240 245 

gat ccc age age cgt gat cgc gcg teg ate gcg aat get ttc ggc get 883 
Asp Pro Ser Ser Arg Asp Arg Ala Ser lie Ala Asn Ala Phe Gly Ala 
250 255 260 

gac etc atg ctg age ctg cac tgc gat tec tac ccg aat gaa aaa get 931 
Asp Leu Met Leu Ser Leu His Cys Asp Ser Tyr Pro Asn Glu Lys Ala 
265 270 275 

aac ggc gtg gee age ttc tac ttc ggt teg gaa aac ggc acc aac tec 979 
Asn Gly Val Ala Ser Phe Tyr Phe Gly Ser Glu Asn Gly Thr Asn Ser 
280 285 290 

ttg acc ggt gaa acg etc tec gcg tac ate caa aaa gag ate gtt gec 1027 
Leu Thr Gly Glu Thr Leu Ser Ala Tyr lie Gin Lys Glu lie Val Ala 
295 300 305 

cgc acc cca ctg aac aac tgt ggc age cat gee cgt acc tgg gat ctg 1075 
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Arg Thr Pro Leu Asn Asn Cys Gly Ser His Ala Arg Thr Trp Asp Leu 
310 315 320 325 

ctg cgc etc acg cgc atg ccc atg gtg gaa gtt gtc acc ggt tac etc 1123 
Leu Arg Leu Thr Arg Met Pro Met Val Glu Val Val Thr Gly Tyr Leu 
330 335 340 

acc aac ccc gat gac ctg gca gtt ctg act gat cca caa atg cgt gat 1171 
Thr Asn Pro Asp Asp Leu Ala Val Leu Thr Asp Pro Gin Met Arg Asp 
345 - 350 355 

cac att gec gaa gec ate gtt gtc gee gtc aag cgc ctg tac etc ctt 1219 
His lie Ala Glu Ala lie Val Val Ala Val Lys Arg Leu Tyr Leu Leu 
360 365 370 

gat gag gaa gca cag ccc aag acc gga acc ttc aag ttc tct gag ctg 12 67 
Asp Glu Glu Ala Gin Pro Lys Thr Gly Thr Phe Lys Phe Ser Glu Leu 
375 380 385 

ttg caa tea gag cag get ggc taaatcgege ccatctcttg aag 1311 
Leu Gin Ser Glu Gin Ala Gly 
390 395 



<210> 28 
<211> 396 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 28 

Val Ser Lys Val Leu Arg Val Gly Asp Arg Ser Pro Arg Val Ala Glu 
15 10 15 

Val Arg Thr Thr Leu Ala Arg Leu Gly Val lie Glu Gly Tyr Ser Arg 
20 25 30 

Glu Met Ser Ala Lys Thr Glu Ser Gin Lys Phe His Glu Glu Glu Thr 
35 40 45 

Leu Phe Asp Glu Glu Leu Ser Leu Ser lie Lys Ser Phe Gin Gin Ala 
50 55 60 

Arg Gly Val Val Pro Ser Gly Leu lie Asp Asp Pro Thr Leu Arg Ala 
65 70 75 80 

lie Arg Glu Ala Ser Tyr Thr Leu Gly Thr Arg Val Leu Ala Tyr Gin 
85 90 95 

Pro Gly Asn Gin Leu Val Gly Asp Asp Val Val Glu lie Gin Ser His 
100 105 110 

Leu Gin Glu Leu Gly Phe Tyr Ala Asp Arg Val Asp Gly His Phe Gly 
115 120 125 

Glu Leu Thr His Lys Ala Val Met Asn Tyr Gin Leu Asn Tyr Gly Met 
130 135 140 

Gin Val Asp Gly lie Cys Gly Pro Asp Thr lie Arg Ala Leu Ser Arg 
145 150 155 160 



Leu Gly Leu Arg lie Lys Gly Gly Ser Ala Gin Ala lie Arg Glu Arg 
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165 170 175 

Glu Arg Met Arg Asn Ala Gly Pro Arg Leu Ala Gly Lys Arg Val Val 
180 185 190 

lie Asp Pro Ala Leu Gly Gly Ser Asn Lys Gly Gin lie Val Lys Gly 
195 200 205 

Pro Tyr Gly Glu lie Ser Glu Glu Glu lie Leu Trp Asp Leu Ala Thr 
210 215 220 

Arg Leu Glu Gly Arg Met lie Ala Thr Gly Met Glu Thr lie Leu Ser 
225 230 235 240 

Arg Pro His Met Asp Asp Pro Ser Ser Arg Asp Arg Ala Ser lie Ala 
245 250 255 

Asn Ala Phe Gly Ala Asp Leu Met Leu Ser Leu His Cys Asp Ser Tyr 
260 265 270 

Pro Asn Glu Lys Ala Asn Gly Val Ala Ser Phe Tyr Phe Gly Ser Glu 
275 280 285 

Asn Gly Thr Asn Ser Leu Thr Gly Glu Thr Leu Ser Ala Tyr lie Gin 
290 295 300 

Lys Glu lie Val Ala Arg Thr Pro Leu Asn Asn Cys Gly Ser His Ala 
305 310 315 320 

Arg Thr Trp Asp Leu Leu Arg Leu Thr Arg Met Pro Met Val Glu Val 
325 330 335 

Val Thr Gly Tyr Leu Thr Asn Pro Asp Asp Leu Ala Val Leu Thr Asp 
340 345 350 

Pro Gin Met Arg Asp His lie Ala Glu Ala lie Val Val Ala Val Lys 
355 360 365 

Arg Leu Tyr Leu Leu Asp Glu Glu Ala Gin Pro Lys Thr Gly Thr Phe 
370 375 380 

Lys Phe Ser Glu Leu Leu Gin Ser Glu Gin Ala Gly 
385 390 395 



<210> 29 
<211> 2199 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2176) 
<223> RXA02641 

<400> 29 

aggcttctca gttgtttcat atagtctcag ccgcaccaat atcatcaggg agaacatcgt 60 

gcagcaacga cgccgcatca gcgagactcg gaaaaaaccg atg etc get att att 115 

Met Leu Ala lie lie 
1 5 
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ttg acc gcc gta ttg ggc gca tct ggc ctt gca gcc get ggc act cag 163 
Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala Ala Ala Gly Thr Gin 
10 15 20 

tac etc aat act cag ggc gaa ggc ate ggt ccg gtc gcc gtc caa aac 211 
Tyr Leu Asn Thr Gin Gly Glu Gly lie Gly Pro Val Ala Val Gin Asn 
25 30 35 

gac agt gaa teg ttt aat tec ggc acc aac gtg gtt gtt gaa gac gca 259 
Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val Val Val Glu Asp Ala 
40 45 J 50 

gca gtc acc gcc cag ggt gaa ggc gga ggc get cgc acc gtc aag gaa 3 07 
Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala Arg Thr Val Lys Glu 
55 60 65 

ttc cag cgt gac cag caa ttc tct agt ttt get ctt acc tgg acc ggt 355 
Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala Leu Thr Trp Thr Gly 
70 75 80 85 

aaa aaa gac ate act get ttt gtt cgc gca gaa cag gaa gac ggc acc 403 
Lys Lys Asp lie Thr Ala Phe Val Arg Ala Glu Gin Glu Asp Gly Thr 
90 95 100 

tgg tea cag tgg tac gac ttg gag cca atg gtc aat gaa gat caa ggc 451 
Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val Asn Glu Asp Gin Gly 
105 110 115 

acc aac gga act gag ctg ate tgg cac ggc cct acc aac aag ate cag 499 
Thr Asn Gly Thr Glu Leu lie Trp His Gly Pro Thr Asn Lys lie Gin 
120 125 130 

gtt tec acc etc aac gtg gat etc ttt gga gca gat get gca gcc get 547 
Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala Asp Ala Ala Ala Ala 
135 140 145 

gat gaa aac ggt caa gac att cca gca gta gat gca gcc gag gca gcg 595 
Asp Glu Asn Gly Gin Asp lie Pro Ala Val Asp Ala Ala Glu Ala Ala 
150 155 160 165 

cca gca gca gaa cct gca cca get gaa gca cca gtc gag gaa get cct 643 
Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro Val Glu Glu Ala Pro 
170 175 180 

gca cct gtc gca gaa cca gca cca get get gaa cct ate get gag cca 691 
Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu Pro lie Ala Glu Pro 
185 190 195 

gtc get gat tac tea gca aat gac ggc etc get ccc ctg cca tec aac 739 
Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala Pro Leu Pro Ser Asn 
200 205 210 

tat ggc gac ate cag cct gtt gcc gat gtt gat gac ggc eta aac gca 787 
Tyr Gly Asp lie Gin Pro Val Ala Asp Val Asp Asp Gly Leu Asn Ala 
215 220 225 

gta ttt ate gat ggc aac get gat gca ggc gtg ggt ate get aac gtt 835 
Val Phe lie Asp Gly Asn Ala Asp Ala Gly Val Gly lie Ala Asn Val 
230 235 240 245 
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get gac acc gat ggc atg cca aag gtg att tct cgt get ggt tgg ggt 883 
Ala Asp Thr Asp Gly Met Pro Lys Val lie Ser Arg Ala Gly Trp Gly 
250 255 260 

gcg gac gaa agt ctg cgc tgc tea aac cca act att gat gat ggc gtt 931 
Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr lie Asp Asp Gly Val 
265 270 275 

tct gcg ate acc att cac cac act gcg ggt tec aac aac tac acc gag 979 
Ser Ala lie Thr lie His His Thr Ala Gly Ser Asn Asn Tyr Thr Glu 
280 285 290 

gcg cag get gca gec cag gtt cgt agt get tac age tac cac gee aag 1027 
Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr Ser Tyr His Ala Lys 
295 300 305 

aac etc ggc tgg tgc gat ate gga tac cag tea ttg gtt gat aag tac 1075 
Asn Leu Gly Trp Cys Asp lie Gly Tyr Gin Ser Leu Val Asp Lys Tyr 
310 315 320 325 

ggc aac ate tac gaa ggc cgt gee ggc ggc atg acc aat get gtt cag 1123 
Gly Asn lie Tyr Glu Gly Arg Ala Gly Gly Met Thr Asn Ala Val Gin 
330 335 340 

ggt get cac get ggc ggc ttc aac cag aat act tgg gca ate tec atg 1171 
Gly Ala His Ala Gly Gly Phe Asn Gin Asn Thr Trp Ala lie Ser Met 
345 350 355 

att ggc gac tat tec tac aac get ccc cct cag gaa acc ate aat get 1219 
lie Gly Asp Tyr Ser Tyr Asn Ala Pro Pro Gin Glu Thr lie Asn Ala 
360 365 370 

gtc ggt gag ctt get ggt tgg cgt gca aag gtt gee ggt ttc gac cca 12 67 
Val Gly Glu Leu Ala Gly Trp Arg Ala Lys Val Ala Gly Phe Asp Pro 
375 380 385 

act ggg act gat act cac tac teg gag ggt act tct tac gcg aag tac 1315 
Thr Gly Thr Asp Thr His Tyr Ser Glu Gly Thr Ser Tyr Ala Lys Tyr 
390 395 400 405 

tec tat ggc acc cga gtg tea ctt cct aat ate ttg get cac cgc aat 1363 
Ser Tyr Gly Thr Arg Val Ser Leu Pro Asn lie Leu Ala His Arg Asn 
410 415 420 

gtc ggc ctg acc gca tgt cct ggc gat get ggc tat gcg caa atg gag 1411 
Val Gly Leu Thr Ala Cys Pro Gly Asp Ala Gly Tyr Ala Gin Met Glu 
425 430 435 

aat ate cgc cag ate gtt aag gca aag tac acc age ttg cag aat ggc 1459 
Asn lie Arg Gin lie Val Lys Ala Lys Tyr Thr Ser Leu Gin Asn Gly 
440 445 450 

aac aca ggt ggc acg act acc acc ccg gcg aca acg ccg aag gag acg 1507 
Asn Thr Gly Gly Thr Thr Thr Thr Pro Ala Thr Thr Pro Lys Glu Thr 
455 460 465 

teg aca age aat get cct teg acg acc act gec cag ctt gta act ccc 1555 
Ser Thr Ser Asn Ala Pro Ser Thr Thr Thr Ala Gin Leu Val Thr Pro 
470 * 475 480 485 

get gaa cct cag cag tac age gaa tec gat gec ctg gca get ctg ctg 1603 
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Ala Glu Pro Gin Gin Tyr Ser Glu Ser Asp Ala Leu Ala Ala Leu Leu 
490 495 500 

aca ggt ggc tct tec ggc ggc acc gac ctg etc aat ggc gca aac tct 1651 
Thr Gly Gly Ser Ser Gly Gly Thr Asp Leu Leu Asn Gly Ala Asn Ser 
505 510 515 

gag cag etc ctg act ggc ctg ggt tec att gcg get gtg ctg att get 1699 
Glu Gin Leu Leu Thr Gly Leu Gly Ser lie Ala Ala Val Leu lie Ala 
520 525 530 

gcg tct ttg get gat ggt ggc ctg aat ggt ctg ate age aat gtt ggt 1747 
Ala Ser Leu Ala Asp Gly Gly Leu Asn Gly Leu lie Ser Asn Val Gly 
535 540 545 

age aac aac ggc gtc cca gtg ctt ggc gat ate aag ate act gac gtc 1795 
Ser Asn Asn Gly Val Pro Val Leu Gly Asp lie Lys lie Thr Asp Val 
550 555 560 565 

ate cca ate gtt gat acc gcg ate aac eta acc gga gac aat aag tac 1843 
lie Pro lie Val Asp Thr Ala lie Asn Leu Thr Gly Asp Asn Lys Tyr 
570 575 580 

tct cgc ggt tgg aac gac ctg aac aac acg ctt gga cca gtg ctt ggc 1891 
Ser Arg Gly Trp Asn Asp Leu Asn Asn Thr Leu Gly Pro Val Leu Gly 
585 590 595 

get gee act ggt ggc gaa acc acc gtg aag tac acc age gac cag aac . 193 9 
Ala Ala Thr Gly Gly Glu Thr Thr Val Lys Tyr Thr Ser Asp Gin Asn 
600 605 610 

tct gag gtt act ttc gtg ccg ttt gaa aat ggc ate atg gtg tct tec 1987 
Ser Glu Val Thr Phe Val Pro Phe Glu Asn Gly lie Met Val Ser Ser 
615 620 625 

cct gag get gga act cac ggc ctg tgg ggc gca ate ggt gac gcg tgg 2 03 5 
Pro Glu Ala Gly Thr His Gly Leu Trp Gly Ala lie Gly Asp Ala Trp 
630 635 640 645 

get cag cag ggc get gac ctt ggc cct ctg gga ctt cca acc agt aat 2 083 
Ala Gin Gin Gly Ala Asp Leu Gly Pro Leu Gly Leu Pro Thr Ser Asn 
650 655 660 

gaa tac acc gtt ggc gaa cag ctt cgt gtt gat ttc cag aat ggt tac 2131 
Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp Phe Gin Asn Gly Tyr 
665 670 675 

ate act tac gat tct gcg act ggc cag gca age att cag ctg aac 2176 
lie Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser lie Gin Leu Asn 
680 685 690 

tagtctcaat tagagecgaa aac 2199 



<210> 30 
<211> 692 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 30 

Met Leu Ala lie lie Leu Thr Ala Val Leu Gly Ala Ser Gly Leu Ala 
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15 10 15 

Ala Ala Gly Thr Gin Tyr Leu Asn Thr Gin Gly Glu Gly lie Gly Pro 
20 25 30 

Val Ala Val Gin Asn Asp Ser Glu Ser Phe Asn Ser Gly Thr Asn Val 
35 40 45 

Val Val Glu Asp Ala Ala Val Thr Ala Gin Gly Glu Gly Gly Gly Ala 
50 55 60 

Arg Thr Val Lys Glu Phe Gin Arg Asp Gin Gin Phe Ser Ser Phe Ala 
65 70 75 80 

Leu Thr Trp Thr Gly Lys Lys Asp lie Thr Ala Phe Val Arg Ala Glu 
85 90 95 

Gin Glu Asp Gly Thr Trp Ser Gin Trp Tyr Asp Leu Glu Pro Met Val 
100 105 110 

Asn Glu Asp Gin Gly Thr Asn Gly Thr Glu Leu lie Trp His Gly Pro 
115 120 125 

Thr Asn Lys lie Gin Val Ser Thr Leu Asn Val Asp Leu Phe Gly Ala 
130 135 140 

Asp Ala Ala Ala Ala Asp Glu Asn Gly Gin Asp lie Pro Ala Val Asp 
145 150 155 160 

Ala Ala Glu Ala Ala Pro Ala Ala Glu Pro Ala Pro Ala Glu Ala Pro 
165 170 175 

Val Glu Glu Ala Pro Ala Pro Val Ala Glu Pro Ala Pro Ala Ala Glu 
180 185 190 

Pro lie Ala Glu Pro Val Ala Asp Tyr Ser Ala Asn Asp Gly Leu Ala 
195 200 205 

Pro Leu Pro Ser Asn Tyr Gly Asp lie Gin Pro Val Ala Asp Val Asp 
210 215 220 

Asp Gly Leu Asn Ala Val Phe lie Asp Gly Asn Ala Asp Ala Gly Val 
225 230 235 240 

Gly lie Ala Asn Val Ala Asp Thr Asp Gly Met Pro Lys Val lie Ser 
245 250 • 255 

Arg Ala Gly Trp Gly Ala Asp Glu Ser Leu Arg Cys Ser Asn Pro Thr 
260 265 270 

lie Asp Asp Gly Val Ser Ala lie Thr He His His Thr Ala Gly Ser 
275 280 285 

Asn Asn Tyr Thr Glu Ala Gin Ala Ala Ala Gin Val Arg Ser Ala Tyr 
290 295 300 

Ser Tyr His Ala Lys Asn Leu Gly Trp Cys Asp He Gly Tyr Gin Ser 
305 310 315 320 

Leu Val Asp Lys Tyr Gly Asn He Tyr Glu Gly Arg Ala Gly Gly Met 
325 330 335 
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Thr Asn Ala Val 
340 

Trp Ala lie Ser 
355 

Glu Thr lie Asn 
370 

Ala Gly Phe Asp 
385 

Ser Tyr Ala Lys 



Leu Ala His Arg 
420 

Tyr Ala Gin Met 
435 

Ser Leu Gin Asn 
450 

Thr Pro Lys Glu 
465 

Gin Leu Val Thr 



Leu Ala Ala Leu 
500 

Asn Gly Ala Asn 
515 

Ala Val Leu lie 
530 

lie Ser Asn Val 
545 

Lys lie Thr Asp 



Gly Asp Asn Lys 
580 

Gly Pro Val Leu 
595 

Thr Ser Asp Gin 
610 

lie Met Val Ser 
625 

lie Gly Asp Ala 



Gin Gly Ala His 



Met He Gly Asp 
360 

Ala Val Gly Glu 
375 

Pro Thr Gly Thr 
390 

Tyr Ser Tyr Gly 
405 

Asn Val Gly Leu 



Glu Asn He Arg 
440 

Gly Asn Thr Gly 
455 

Thr Ser Thr Ser 
470 

Pro Ala Glu Pro 
485 

Leu Thr Gly Gly 



Ser Glu Gin Leu 
520 

Ala Ala Ser Leu 
535 

Gly Ser Asn Asn 
550 

Val He Pro He 
565 

Tyr Ser Arg Gly 



Gly Ala Ala Thr 
600 

Asn Ser Glu Val 
615 

Ser Pro Glu Ala 
630 

Trp Ala Gin Gin 
645 



Ala Gly Gly Phe 
345 

Tyr Ser Tyr Asn 



Leu Ala Gly Trp 
380 

Asp Thr His Tyr 
395 

Thr Arg Val Ser 
410 

Thr Ala Cys Pro 
425 

Gin He Val Lys 



Gly Thr Thr Thr 
460 

Asn Ala Pro Ser 
475 

Gin Gin Tyr Ser 
490 

Ser Ser Gly Gly 
505 

Leu Thr Gly Leu 



Ala Asp Gly Gly 
540 

Gly Val Pro Val 
555 

Val Asp Thr Ala 
570 

Trp Asn Asp Leu 
585 

Gly Gly Glu Thr 



Thr Phe Val Pro 
620 

Gly Thr His Gly 
635 

Gly Ala Asp Leu 
650 



Asn Gin Asn Thr 
350 

Ala Pro Pro Gin 
365 

Arg Ala Lys Val 



Ser Glu Gly Thr 
400 

Leu Pro Asn He 
415 

Gly Asp Ala Gly 
430 

Ala Lys Tyr Thr 
445 

Thr Pro Ala Thr 



Thr Thr Thr Ala 
480 

Glu Ser Asp Ala 
495 

Thr Asp Leu Leu 
510 

Gly Ser He Ala 
525 

Leu Asn Gly Leu 



Leu Gly Asp He 
560 

He Asn Leu Thr 
575 

Asn Asn Thr Leu 
590 

Thr Val Lys Tyr 
605 

Phe Glu Asn Gly 



Leu Trp Gly Ala 
640 

Gly Pro Leu Gly 
655 
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Leu Pro Thr Ser Asn Glu Tyr Thr Val Gly Glu Gin Leu Arg Val Asp 
660 665 670 

Phe Gin Asn Gly Tyr lie Thr Tyr Asp Ser Ala Thr Gly Gin Ala Ser 
675 680 685 

lie Gin Leu Asn 
690 



<210> 31 
<211> 1377 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1354) 
<223> RXA00135 

<400> 31 

ccccggttcg cgtatagatc ttggttaaat gaacggccat aacttgagat tctagctgtc 60 

gttacgcaca ggggtgggga acacggataa ggtggggcac gtg aaa gac aag ttt 115 

Val Lys Asp Lys Phe 
1 5 

tta gtc act ggt gga gca cag ctg cag ggc get gta aaa gtt tac ggc 163 
Leu Val Thr Gly Gly Ala Gin Leu Gin Gly Ala Val Lys Val Tyr Gly 
10 15 20 

gca aaa aac age gtt ttg aag etc atg gca gca gca ctt etc get gaa 211 
Ala Lys Asn Ser Val Leu Lys Leu Met Ala Ala Ala Leu Leu Ala Glu 
25 30 35 

ggc aca aca act eta acc aat tgc ccc gaa ate etc gac gtc ccc ctg 259 
Gly Thr Thr Thr Leu Thr Asn Cys Pro Glu lie Leu Asp Val Pro Leu 
40 45 50 

atg cgc gac gtc etc gtt ggt ctt ggc tgc gat gtc acc ate gac ggc 307 
Met Arg Asp Val Leu Val Gly Leu Gly Cys Asp Val Thr lie Asp Gly 
55 60 65 

tea acc gta acc att act acc cct gca gaa etc age tec aat get gac 355 
Ser Thr Val Thr lie Thr Thr Pro Ala Glu Leu Ser Ser Asn Ala Asp 
70 75 80 85 

ttc cca gca gtc acc caa ttc cgt gca tec gta tgt gtg ctt ggt cca 403 
Phe Pro Ala Val Thr Gin Phe Arg Ala Ser Val Cys Val Leu Gly Pro 
90 95 100 

ttg aca gca cgt tgt ggt cgc gca gtt gta tec ctt ccc ggc ggt gac 451 
Leu Thr Ala Arg Cys Gly Arg Ala Val Val Ser Leu Pro Gly Gly Asp 
105 110 115 

gee att gga tec cgt cca etc gac atg cat caa age ggc ctg gaa aag 499 
Ala lie Gly Ser Arg Pro Leu Asp Met His Gin Ser Gly Leu Glu Lys 
120 125 130 



ctt ggt gec acc acc cgc att tec cac ggt gca gta gtt gca gaa get 
Leu Gly Ala Thr Thr Arg lie Ser His Gly Ala Val Val Ala Glu Ala 



547 
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135 140 145 

gaa aag etc gtc ggt gec aac ate acc ctg gat ttc ccg tec gtc ggc 595 

Glu Lys Leu Val Gly Ala Asn lie Thr Leu Asp Phe Pro Ser Val Gly 

150 155 160 165 

gee acc gaa aac ate etc act gca tec gtc atg gca gaa gga cgc aca 643 

Ala Thr Glu Asn lie Leu Thr Ala Ser Val Met Ala Glu Gly Arg Thr 

170 175 180 

gta tta gat aac gca gcg cgc gaa cca gaa att gtt gat etc tgc cgt 691 

Val Leu Asp Asn Ala Ala Arg Glu Pro Glu lie Val Asp Leu Cys Arg 
185 190 195 

atg ctt cga tec atg ggc gee aac att gaa ggt gaa gga age cca ccc 739 

Met Leu Arg Ser Met Gly Ala Asn lie Glu Gly Glu Gly Ser Pro Pro 

200 205 210 

ate acc ate gaa ggc gta gag aaa etc acc cca act cag cac gaa gta 787 

lie Thr lie Glu Gly Val Glu Lys Leu Thr Pro Thr Gin His Glu Val 

215 220 225 

ate ggc gac cgc ate gtt gec gga acg tgg gca tac gee get gcg atg 835 

lie Gly Asp Arg lie Val Ala Gly Thr Trp Ala Tyr Ala Ala Ala Met 

230 235 240 245 

act cgt ggc gat att aca gtt ggc gga ate gca cca agg tat ctg cac 883 

Thr Arg Gly Asp .lie Thr Val Gly Gly lie Ala Pro Arg Tyr Leu His 

250 255 260 

ctt cca ttg gaa aag etc aag ate gec ggc gee aag gtg gaa acc tac 931 

Leu Pro Leu Glu Lys Leu Lys lie Ala Gly Ala Lys Val Glu Thr Tyr 
265 270 275 

gaa aac ggc ttc cgc gtc caa atg gat aag cag cct gag gca acc gac 97 9 

Glu Asn Gly Phe Arg Val Gin Met Asp Lys Gin Pro Glu Ala Thr Asp 

280 285 290 

tac caa acc etc ccg ttc cca ggg ttc cct aca gat ctg caa ccc atg 1027 

Tyr Gin Thr Leu Pro Phe Pro Gly Phe Pro Thr Asp Leu Gin Pro Met 

295 300 305 

gca att gga ate aac gca gta tct aat gga act tea gta att aca gag 1075 

Ala lie Gly lie Asn Ala Val Ser Asn Gly Thr Ser Val lie Thr Glu 

310 315 320 325 

aat gtc ttt gaa tea cga ttc cgc ttc gtc gat gaa atg ctt cgc ctg 1123 

Asn Val Phe Glu Ser Arg Phe Arg Phe Val Asp Glu Met Leu Arg Leu 

330 335 340 

ggc get gac gcg aat gtc gat ggg cac cac gta gta ate cga gga att 1171 

Gly Ala Asp Ala Asn Val Asp Gly His His Val Val lie Arg Gly lie 
345 350 355 

gaa cag ctt tec tct act tec gtg tgg tct tea gat ate cgt gca gga 1219 

Glu Gin Leu Ser Ser Thr Ser Val Trp Ser Ser Asp lie Arg Ala Gly 

360 365 370 

gca gga ctg gtt ctt gee gee ctt tgc gca gac gga gtg acc gaa gtt 12 67 

Ala Gly Leu Val Leu Ala Ala Leu Cys Ala Asp Gly Val Thr Glu Val 

375 380 385 
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cac gat gtt ttc cac ate gac cgc gga 
His Asp Val Phe His lie Asp Arg Gly 
390 395 

ctg cag aaa etc gga gcg ace ate gaa 
Leu Gin Lys Leu Gly Ala Thr He Glu 
410 

ttcccatcaa gca 



tac ccc aac ttc gtg gaa aat 1315 
Tyr Pro Asn Phe Val Glu Asn 
400 405 

agg gtt tct tec taacgaagee 1364 

Arg Val Ser Ser 

415 

1377 



<210> 32 
<211> 418 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 32 

Val Lys Asp Lys Phe Leu Val Thr Gly Gly Ala Gin Leu Gin Gly Ala 
15 10 15 

Val Lys Val Tyr Gly Ala Lys Asn Ser Val Leu Lys Leu Met Ala Ala 
20 25 30 

Ala Leu Leu Ala Glu Gly Thr Thr Thr Leu Thr Asn Cys Pro Glu He 
35 40 45 

Leu Asp Val Pro Leu Met Arg Asp Val Leu Val Gly Leu Gly Cys Asp 
50 55 60 

Val Thr He Asp Gly Ser Thr Val Thr He Thr Thr Pro Ala Glu Leu 
65 70 75 80 

Ser Ser Asn Ala Asp Phe Pro Ala Val Thr Gin Phe Arg Ala Ser Val 
85 90 95 

Cys Val Leu Gly Pro Leu Thr Ala Arg Cys Gly Arg Ala Val Val Ser 
100 105 110 

Leu Pro Gly Gly Asp Ala He Gly Ser Arg Pro Leu Asp Met His Gin 
115 120 125 

Ser Gly Leu Glu Lys Leu Gly Ala Thr Thr Arg He Ser His Gly Ala 
130 135 140 

Val Val Ala Glu Ala Glu Lys Leu Val Gly Ala Asn He Thr Leu Asp 
145 150 155 160 

Phe Pro Ser Val Gly Ala Thr Glu Asn He Leu Thr Ala Ser Val Met 
165 170 175 

Ala Glu Gly Arg Thr Val Leu Asp Asn Ala Ala Arg Glu Pro Glu He 
180 185 190 

Val Asp Leu Cys Arg Met Leu Arg Ser Met Gly Ala Asn He Glu Gly 
195 200 205 

Glu Gly Ser Pro Pro He Thr He Glu Gly Val Glu Lys Leu Thr Pro 
210 215 220 



Thr Gin His Glu Val He Gly Asp Arg He Val Ala Gly Thr Trp Ala 



BGI-132CP 



47 



225 230 235 240 

Tyr Ala Ala Ala Met Thr Arg Gly Asp He Thr Val Gly Gly He Ala 
245 250 255 

Pro Arg Tyr Leu His Leu Pro Leu Glu Lys Leu Lys He Ala Gly Ala 
260 265 270 

Lys Val Glu Thr Tyr Glu Asn Gly Phe Arg Val Gin Met Asp Lys Gin 
275 280 285 

Pro Glu Ala Thr Asp Tyr Gin Thr Leu Pro Phe Pro Gly Phe Pro Thr 
290 295 300 

Asp Leu Gin Pro Met Ala He Gly He Asn Ala Val Ser Asn Gly Thr 
305 310 315 320 

Ser Val He Thr Glu Asn Val Phe Glu Ser Arg Phe Arg Phe Val Asp 
325 330 335 

Glu Met Leu Arg Leu Gly Ala Asp Ala Asn Val Asp Gly His His Val 
340 345 350 

Val He Arg Gly He Glu Gin Leu Ser Ser Thr Ser Val Trp Ser Ser 
355 360 365 

Asp He Arg Ala Gly Ala Gly Leu Val Leu Ala Ala Leu Cys Ala Asp 
370 375 380 

Gly Val Thr Glu Val His Asp Val Phe His He Asp Arg Gly Tyr Pro 
385 390 395 400 

Asn Phe Val Glu Asn Leu Gin Lys Leu Gly Ala Thr He Glu Arg Val 
405 410 415 

Ser Ser 



<210> 33 
<211>- 1221 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1198) 
<223> RXA02706 

<400> 33 

ggtcgcagaa gcactacatg gcatggtgcc gggcctcaaa aacacaggtg gctcggtcaa 60 

cgacgattct cgtcggaacg tggaaggaca gtagaaaaca atg caa. cag att atg 115 

Met Gin Gin He Met 
1 5 

gtc agt gga acg gtt gcg ttc etc gtc tea ate ttt etc acc ccg gtg 163 
Val Ser Gly Thr Val Ala Phe Leu Val Ser He Phe Leu Thr Pro Val 
10 15 20 

ttg ate cgt tat ttc act aac cgc cag ttg ggc cag gaa ate cgt gaa 211 
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Leu lie Arg Tyr Phe Thr Asn Arg Gin Leu Gly Gin Glu lie Arg Glu 
25 30 35 

gaa ggc ctg cag tct cac ttg cgt aag cgt ggc act cca acc atg ggt 259 
Glu Gly Leu Gin Ser His Leu Arg Lys Arg Gly Thr Pro Thr Met Gly 
40 45 50 

ggc att gcg att ate gcg ggc att gtt gtg gec tat gtg ttt acc aat 307 
Gly lie Ala lie lie Ala Gly lie Val Val Ala Tyr Val Phe Thr Asn 
55 60 65 

-ate ttg gec atg ate caa ggc gtt ggt gga ttc aca gtc tec ggc ttg 355 
lie Leu Ala Met He Gin Gly Val Gly Gly Phe Thr Val Ser Gly Leu 
70 75 80 85 

etc gtg ttg ggt ctg acc ttg ggc ctt ggt gec act ggt ttc gec gat 403 
Leu Val Leu Gly Leu Thr Leu Gly Leu Gly Ala Thr Gly Phe Ala Asp 
90 95 100 

gac ttc ate aag ctg tac atg aac cga aac ctt ggt ttg aac aag acc 451 
Asp Phe He Lys Leu Tyr Met Asn Arg Asn Leu Gly Leu Asn Lys Thr 
105 110 115 

get aag ctg gtg tct cag ctg gee att gcg ttg ate ttt ggt ttt ttg 499 
Ala Lys Leu Val Ser Gin Leu Ala He Ala Leu He Phe Gly Phe Leu 
120 125 130 

gta ctg cag ttt ccc gat gaa aac ggt ctg acc cca. gca tea acc cac 547 
Val Leu Gin Phe Pro Asp Glu Asn Gly Leu Thr Pro Ala Ser Thr His 
135 140 145 

ctg tea ttc att cgc gat ate gac acc att gac ctt ggc ttc ggg ggc 595 
Leu Ser Phe He Arg Asp He Asp Thr He Asp Leu Gly Phe Gly Gly 
150 155 160 165 

age gtt ttt ggc ate ate gtg ttc etc ate ttt ate tac gtt gtg gtc 643 
Ser Val Phe Gly He He Val Phe Leu He Phe He Tyr Val Val Val 
170 175 180 

age gcg tgg teg aat gec gtg aac ate act gac ggt ttg gat ggt ttg 691 
Ser Ala Trp Ser Asn Ala Val Asn He Thr Asp Gly Leu Asp Gly Leu 
185 190 195 

gee gca ggt acc aca gca ttt gtc atg ggt get tac acc ttg ate acg 739 
Ala Ala Gly Thr Thr Ala Phe Val Met Gly Ala Tyr Thr Leu He Thr 
200 205 210 

ttc tgg cag ttc cga aac tec tgc gat act gca gtg gaa gcg ggt tgc 787 
Phe Trp Gin Phe Arg Asn Ser Cys Asp Thr Ala Val Glu Ala Gly Cys 
215 220 225 

tat acg gtg cgt gat cca ctg gat ttg tec gtg ttg tgt get get ggt 835 
Tyr Thr Val Arg Asp Pro Leu Asp Leu Ser Val Leu Cys Ala Ala Gly 
230 235 240 245 

ctg ggc gee acc ttg ggc ttt ctg tgg tgg aat gcg gcg ccg gca aag 883 
Leu Gly Ala Thr Leu Gly Phe Leu Trp Trp Asn Ala Ala Pro Ala Lys 
250 255 260 

ate ttc atg ggc gat act ggt tct ttg gca ctg ggc ggt ttg gtt gca 931 
He Phe Met Gly Asp Thr Gly Ser Leu Ala Leu Gly Gly Leu Val Ala 
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265 270 275 

ggt att tct gtg gtt agt cgc acc gag ctg etc atg gtt ate ate ggc 979 

Gly lie Ser Val Val Ser Arg Thr Glu Leu Leu Met Val lie lie Gly 

280 285 290 

gcg ctg ttt gtc att gag ate get tct gtt gcg ate cag ate ggc gtg 1027 

Ala Leu Phe Val He Glu He Ala Ser Val Ala He Gin He Gly Val 
295 300 305 

ttt aag acc cgc ggt aag cgt gtg ttc aaa atg get ccg ate cac cac 1075 

Phe Lys Thr Arg Gly Lys Arg Val Phe Lys Met Ala Pro He His His 
310 315 320 325 

cac ttc gag gec ctt ggg tgg get gaa act acc gtg acc ate cgt ttc 1123 

His Phe Glu Ala Leu Gly Trp Ala Glu Thr Thr Val Thr He Arg Phe 
330 335 340 

tgg ctg ate gcg ate atg get gtg ttg gcg ggt gtc ggt gtg ttt tac 1171 

Trp Leu He Ala He Met Ala Val Leu Ala Gly Val Gly Val Phe Tyr 
345 350 355 

age gac tgg etc cac tta gcg gag gta taaataatta tgggttctct gtc 1221 
Ser Asp Trp Leu His Leu Ala Glu Val 
360 365 



<210> 34 
<211> 366 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 34 

Met Gin Gin He Met Val Ser Gly Thr Val Ala Phe Leu Val Ser He 
15 10 15 

Phe Leu Thr Pro Val Leu He Arg Tyr Phe Thr Asn Arg Gin Leu Gly 
20 25 30 

Gin Glu He Arg Glu Glu Gly Leu Gin Ser His Leu Arg Lys Arg Gly 
35 40 45 

Thr Pro Thr Met Gly Gly He Ala He He Ala Gly He Val Val Ala 
50 55 60 

Tyr Val Phe Thr Asn He Leu Ala Met He Gin Gly Val Gly Gly Phe 
65 70 75 80 

Thr Val Ser Gly Leu Leu Val Leu Gly Leu Thr Leu Gly Leu Gly Ala 
85 90 95 

Thr Gly Phe Ala Asp Asp Phe He Lys Leu Tyr Met Asn Arg Asn Leu 
100 105 110 

Gly Leu Asn Lys Thr Ala Lys Leu Val Ser Gin Leu Ala He Ala Leu 
115 120 125 

He Phe Gly Phe Leu Val Leu Gin Phe Pro Asp Glu Asn Gly Leu Thr 
130 135 140 



Pro Ala Ser Thr His Leu Ser Phe He Arg Asp He Asp Thr He Asp 
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145 150 155 160 

Leu Gly Phe Gly Gly Ser Val Phe Gly lie lie Val Phe Leu lie Phe 
165 170 175 

lie Tyr Val Val Val Ser Ala Trp Ser Asn Ala Val Asn lie Thr Asp 
180 185 190 

Gly Leu Asp Gly Leu Ala Ala Gly Thr Thr Ala Phe Val Met Gly Ala 
195 200 205 

Tyr Thr Leu lie Thr Phe Trp Gin Phe Arg Asn Ser Cys Asp Thr Ala 
210 215 220 

Val Glu Ala Gly Cys Tyr Thr Val Arg Asp Pro Leu Asp Leu Ser Val 
225 230 235 240 

Leu Cys Ala Ala Gly Leu Gly Ala Thr Leu Gly Phe Leu Trp Trp Asn 
245 250 255 

Ala Ala Pro Ala Lys lie Phe Met Gly Asp Thr . Gly Ser Leu Ala Leu 
260 265 270 

Gly Gly Leu Val Ala Gly lie Ser Val Val Ser Arg Thr Glu Leu Leu 
275 280 285 

Met Val lie lie Gly Ala Leu Phe Val lie Glu lie Ala Ser Val Ala 
290 295 300 

lie Gin lie Gly Val Phe Lys Thr Arg Gly Lys Arg Val Phe Lys Met 
305 310 315 320 

Ala Pro lie His His His Phe Glu Ala Leu Gly Trp Ala Glu Thr Thr 
325 330 335 

Val Thr lie Arg Phe Trp Leu lie Ala lie Met Ala Val Leu Ala Gly 
340 345 350 

Val Gly Val Phe Tyr Ser Asp Trp Leu His Leu Ala Glu Val 
355 360 365 



<210> 35 
<211> 972 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (949) 

<223> RXA02411 

<400> 35 

gcagcgaatc gtctggtttc ttgatcgggt gaatcagcca ttgccatatt gtgacacatc 60 

ttggacggat aaaaagggaa gcaacgcgag gtggcttatg atg gca acc gtg act 115 

Met Ala Thr Val Thr 
1 5 

gat ttc agt gga tct atg att gaa cgc ccc gtg cca ggt get gat gcg 163 
Asp Phe Ser Gly Ser Met lie Glu Arg Pro Val Pro Gly Ala Asp Ala 
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10 15 20 

ccg att gga att ttt gat tct gga gtt ggc gga tta acc gta get cgc 211 
Pro lie Gly lie Phe Asp Ser Gly Val Gly Gly Leu Thr Val Ala Arg 
25 30 35 

aca ate ate gat caa ttg cca cat gaa tea gtt att tat ate ggt gat 259 
Thr lie lie Asp Gin Leu Pro His Glu Ser Val lie Tyr 4 lie Gly Asp 
40 45 50 

act gee aat ggc cct tat ggt ccg ttg cct ate get aag gtc cgt gag 307 
Thr Ala Asn Gly Pro Tyr Gly Pro Leu Pro lie Ala Lys Val Arg Glu 
55 60 65 

cac gee ate cgc att gee gat gag ttg gtg gaa cgc gga tgc aag atg 3 55 
His Ala lie Arg lie Ala Asp Glu Leu Val Glu Arg Gly Cys Lys Met 
70 75 80 85 

att gtc att gee tgc aac act gcg tec get gcg ttt etc cga gat gee 403 
lie Val lie Ala Cys Asn Thr Ala Ser Ala Ala Phe Leu Arg Asp Ala 
90 95 100 

cgt gaa cga tac agt gtg cca gtc gtg gaa gtt att ctt ccc gca gta 451 
Arg Glu Arg Tyr Ser Val Pro Val Val Glu Val lie Leu Pro Ala Val 
105 110 115 

agg cgt gcg gtg gca tec acc cgc aat ggc aaa gtg ggc gtg ate ggc 499 
Arg Arg Ala Val Ala Ser Thr Arg Asn Gly Lys Val Gly Val lie Gly 
120 125 130 

aca gtg gga acc att aac tec ggt gcg tac cag gat ctt ttc tct gca 547 
Thr Val Gly Thr lie Asn Ser Gly Ala Tyr Gin Asp Leu Phe Ser Ala 
135 140 145 

age ccc tec att gtg gtc aac gca gtg gca tgc cca egg ttt gtg gat 595 
Ser Pro Ser lie Val Val Asn Ala Val Ala Cys Pro Arg Phe Val Asp 
150 155 160 165 

ttc gtg gaa cgc gga att acc age ggc agg cag ate etc aac att gcg 643 
Phe Val Glu Arg Gly lie' Thr Ser Gly Arg Gin lie Leu Asn lie Ala 
170 175 180 

cag gat tat tta gag cct ttg caa gca gaa ggg gtg gac acc etc gtg 691 
Gin Asp Tyr Leu Glu Pro Leu Gin Ala Glu Gly Val Asp Thr Leu Val 
185 190 195 

ctt gga tgc acc cac tat cca ctg ctt tec ggt gtc att cag ttg gca 739 
Leu Gly Cys Thr His Tyr Pro Leu Leu Ser Gly Val lie Gin Leu Ala 
200 205 210 

atg ggg gac cac gta agt ttg gtc tct age gcg gaa gaa act gcg aaa 787 
Met Gly Asp His Val Ser Leu Val Ser Ser Ala Glu Glu Thr Ala Lys 
215 220 225 

gac gtg ctg aga att ttg age cag caa gat ctt tta gee gat ccg gac 835 
Asp Val Leu Arg lie Leu Ser Gin Gin Asp Leu Leu Ala Asp Pro Asp 
230 235 240 245 

atg cat cct gag cca agt tat age ttt gaa tea aca ggc gat ccg gaa 883 
Met His Pro Glu Pro Ser Tyr Ser Phe Glu Ser Thr Gly Asp Pro Glu 
250 255. 260 
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ate ttt gcg caa tta age cgc cga ttc ctt gga cca att gtt tec caa 931 
lie Phe Ala Gin Leu Ser Arg Arg Phe Leu Gly Pro lie Val Ser Gin 
265 270 275 

gtg aga caa aac gag gga taaccccagg tgtgtgttct ace 972 
Val Arg Gin Asn Glu Gly 
280 



<210> 36 
<211> 283 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 36 

Met Ala Thr Val Thr Asp Phe Ser Gly Ser Met lie Glu Arg Pro Val 
15 10 15 

Pro Gly Ala Asp Ala Pro lie Gly lie Phe Asp Ser Gly Val Gly Gly 
20 25 30 

Leu Thr Val Ala Arg Thr lie lie Asp Gin Leu Pro His Glu Ser Val 
35 40 45 

lie Tyr lie Gly Asp Thr Ala Asn Gly Pro Tyr Gly Pro Leu Pro lie 
50 55 60 

Ala Lys Val Arg Glu His Ala lie Arg lie Ala Asp Glu Leu Val Glu 
65 70 75 80 

Arg Gly Cys Lys Met lie Val lie Ala Cys Asn Thr Ala Ser Ala Ala 
85 90 95 

Phe Leu Arg Asp Ala Arg Glu Arg Tyr Ser Val Pro Val Val Glu Val 
100 105 110 

lie Leu Pro Ala Val Arg Arg Ala Val Ala Ser Thr Arg Asn Gly Lys 
115 120 125 

Val Gly Val lie Gly Thr Val Gly Thr lie Asn Ser Gly Ala Tyr Gin 
130 135 140 

Asp Leu Phe Ser Ala Ser Pro Ser lie Val Val Asn Ala Val Ala Cys 
145 150 155 160 

Pro Arg Phe Val Asp Phe Val Glu Arg Gly lie Thr Ser Gly Arg Gin 
165 170 175 

lie Leu Asn lie Ala Gin Asp Tyr Leu Glu Pro Leu Gin Ala Glu Gly 
180 185 190 

Val Asp Thr Leu Val Leu Gly Cys Thr His Tyr Pro Leu Leu Ser Gly 
195 200 205 

Val lie Gin Leu Ala Met Gly Asp His Val Ser Leu Val Ser Ser Ala 
210 215 220 



Glu Glu Thr Ala Lys Asp Val Leu Arg lie Leu Ser Gin Gin Asp Leu 
225 230 235 240 
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Leu Ala Asp Pro Asp Met His Pro Glu Pro Ser Tyr Ser Phe Glu Ser 
245 250 255 

Thr Gly Asp Pro Glu lie Phe Ala Gin Leu Ser Arg Arg Phe Leu Gly 
260 265 270 

Pro lie Val Ser Gin Val Arg Gin Asn Glu Gly 
275 280 



<210> 37 
<211> 1203 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1180) 

<223> RXN01022 

<400> 37 

cggtgtgtgc caccgagata tgaaagtaac tgacatgatt gtggctctca tgggcaggtc 60 

taagaaggct gagtagtctt aggttgtaag cttcaatgct gtg age aac tct aat 115 

Val Ser Asn Ser Asn 
1 5 

tct gga aaa gtc cgc gtc gca gtc gtt tat ggt ggt cgc agt tct gag 163 
Ser Gly Lys Val Arg Val Ala Val Val Tyr Gly Gly Arg Ser Ser Glu 
10 15 20 

cac tec gtc tec tgc gtc tec get ggt get ate atg gee cat etc gat 211 
His Ser Val Ser Cys Val Ser Ala Gly Ala lie Met Ala His Leu Asp 
25 30 35 

cct gag aag tac gat gtg att ccc gtc ggc att act gtc gac ggc gcg 259 
Pro Glu Lys Tyr Asp Val lie Pro Val Gly lie Thr Val Asp Gly Ala 
40 45 50 

tgg gtt gtt ggt gaa acc gat cca cag aag eta act etc ate gat cgc 307 
Trp Val Val Gly Glu Thr Asp Pro Gin Lys Leu Thr Leu lie Asp Arg 
55 60 65 

acc atg cct gag gtg gag cat cat gaa gag gtt cgc cca age ctg gat 355 
Thr Met Pro Glu Val Glu His His Glu Glu Val Arg Pro Ser Leu Asp 
70 75 80 85* 

ccc gca cac cgt gga gag ttc cac ttt tec gat ggc age ttg tat gee 403 
Pro Ala His Arg Gly Glu Phe His Phe Ser Asp Gly Ser Leu Tyr Ala 
90 95 100 

acc get gat gtg att ttc cct gtg ctg cat ggt cgt ttt ggt gaa gac 451 
Thr Ala Asp Val lie Phe Pro Val Leu His Gly Arg Phe Gly Glu Asp 
105 110 115 

ggc act gtg cag ggt ctg ttt gca ctg tct gat att ccg gtc gtt ggc 499 
Gly Thr Val Gin Gly Leu Phe Ala Leu Ser Asp He Pro Val Val Gly 
120 125 130 



cca ggt gtg ctg gec tct get gcg gga atg gac aag gaa tac act aag 
Pro Gly Val Leu Ala Ser Ala Ala Gly Met Asp Lys Glu Tyr Thr Lys 



547 
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135 140 145 

aag etc atg gca gcg gaa ggg ctg ccc gtt ggc cgt gag gtg att eta 595 
Lys Leu Met Ala Ala Glu Gly Leu Pro Val Gly Arg Glu Val lie Leu 
150 155 160 165 

cgt gat cgt acc gag ctg acc gag gca gaa aag aac ctg ctg ggc ctg 643 
Arg Asp Arg Thr Glu Leu Thr Glu Ala Glu Lys Asn Leu Leu Gly Leu 
170 175 180 

cct gta ttt gtg aag cct gcg cgt ggt ggc tea teg att ggt ate tct 691 
Pro Val Phe Val Lys Pro Ala Arg Gly Gly Ser Ser lie Gly lie Ser 
185 190 195 

cgt gtt act gcg tgg gag gat ttt aat aag get gtg ggg ctt get cgt 739 
Arg Val Thr Ala Trp Glu Asp Phe Asn Lys Ala Val Gly Leu Ala Arg 
200 205 210 

gee cat gat gag aag gtc att gtg gaa tea gag ate gtt ggc tct gag 787 
Ala His Asp Glu Lys Val lie Val Glu Ser Glu lie Val Gly Ser Glu 
215 220 225 

gtg gag tgt ggc gtg ctg cag tat cca gac ggt cgt ate gtg gcg tct 835 
Val Glu Cys Gly Val Leu Gin Tyr Pro Asp Gly Arg lie Val Ala Ser 
230 235 240 245 

gtt cct gcg ttg ctg tct ggc acc gaa tea ggc get ggt gga ttc tat 883 
Val Pro Ala Leu Leu Ser Gly Thr Glu Ser Gly Ala Gly Gly Phe Tyr 
250 255 260 

gac ttt gat acc aag tac ttg gac aac gtt gtt act gca gag ate cca 931 
Asp Phe Asp Thr Lys Tyr Leu Asp Asn Val Val Thr Ala Glu lie Pro 
265 270 275 

gca ccg ctt gat gag aag acc acg gaa ctg ate cag tct ttg get gtg 979 
Ala Pro Leu Asp Glu Lys Thr Thr Glu Leu lie Gin Ser Leu Ala Val 
280 285 290 

gaa tct ttc cag get ctt gcg tgt gaa ggc ctt get cgc gtg gac ttc 1027 
Glu Ser Phe Gin Ala Leu Ala Cys Glu Gly Leu Ala Arg Val Asp Phe 
295 300 305 

ttt gtt acc gee aat ggt cct gtg etc aat gag ate aac acc atg cca 1075 
Phe Val Thr Ala Asn Gly Pro Val Leu Asn Glu lie Asn Thr Met Pro 
310 315 320 325 

gga ttt acc ccc att tec atg tac cca cag atg ttc act gca tea ggc 1123 
Gly Phe Thr Pro lie Ser Met Tyr Pro Gin Met Phe Thr Ala Ser Gly 
330 335 340 

gtg get tat gag gaa ttg ttg gat gtg ttg gtg cag cag gca ttg cac 1171 
Val Ala Tyr Glu Glu Leu Leu Asp Val Leu Val Gin Gin Ala Leu His 
345 350 355 

cgc gac aac tagcatcaaa taaaaacagc ccc 12 03 

Arg Asp Asn 
360 



<210> 38 
<211> 360 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 38 

Val Ser Asn Ser Asn Ser Gly Lys Val Arg Val Ala Val Val Tyr Gly 
15 10 15 

Gly Arg Ser Ser Glu His Ser Val Ser Cys Val Ser Ala Gly Ala lie 
20 25 30 

Met Ala His Leu Asp Pro Glu Lys Tyr Asp Val lie Pro Val Gly lie 
35 40 45 

Thr Val Asp Gly Ala Trp Val Val Gly Glu Thr Asp Pro Gin Lys Leu 
50 55 60 

Thr Leu lie Asp Arg Thr Met Pro Glu Val Glu His His Glu Glu Val 
65 70 75 80 

Arg Pro Ser Leu Asp Pro Ala His Arg Gly Glu Phe His Phe Ser Asp 
85 90 95 

Gly Ser Leu Tyr Ala Thr Ala Asp Val lie Phe Pro Val Leu His Gly 
100 105 110 

Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe Ala Leu Ser Asp 
115 120 125 

lie Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala Ala Gly Met Asp 
130 135 140 

Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly Leu Pro Val Gly 
145 150 155 160 

Arg Glu Val lie Leu Arg Asp Arg Thr Glu Leu Thr Glu Ala Glu Lys 
165 170 175 

Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala Arg Gly Gly Ser 
180 185 190 

Ser lie Gly lie Ser Arg Val Thr Ala Trp Glu Asp Phe Asn Lys Ala 
195 200 205 

Val Gly Leu Ala Arg Ala His Asp Glu Lys Val lie Val Glu Ser Glu 
210 215 220 

lie Val Gly Ser Glu Val Glu Cys Gly Val Leu Gin Tyr Pro Asp Gly 
225 230 235 240 

Arg lie Val Ala Ser Val Pro Ala Leu Leu Ser Gly Thr Glu Ser Gly 
245 250 255 

Ala Gly Gly Phe Tyr Asp Phe Asp Thr Lys Tyr Leu Asp Asn Val Val 
260 265 270 

Thr Ala Glu lie Pro Ala Pro Leu Asp Glu Lys Thr Thr Glu Leu lie 
275 280 285 

Gin Ser Leu Ala Val Glu Ser Phe Gin Ala Leu Ala Cys Glu Gly Leu 
290 295 300 
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Ala Arg Val Asp Phe Phe Val Thr Ala Asn Gly Pro Val Leu Asn Glu 
305 310 315 320 

lie Asn Thr Met Pro Gly Phe Thr Pro lie Ser Met Tyr Pro Gin Met 
325 330 335 

Phe Thr Ala Ser Gly Val Ala Tyr Glu Glu Leu Leu Asp Val Leu Val 
340 345 350 

Gin Gin Ala Leu His Arg Asp Asn 
355 360 



<210> 39 

<211> 827 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (804) 

<223> FRXA01022 

<400> 39 

cac ttt tec gat ggc age ttg tat gee ace get gat gtg att ttc cct 48 

His Phe Ser Asp Gly Ser Leu Tyr Ala Thr Ala Asp Val lie Phe Pro 
15 10 15 

gtg ctg cat ggt cgt ttt ggt gaa gac ggc act gtg cag ggt ctg ttt 96 
Val Leu His Gly Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe 
20 25 30 

gca ctg tct gat att ccg gtc gtt ggc cca ggt gtg ctg gec tct get 144 
Ala Leu Ser Asp lie Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala 
35 40 45 

gcg gga atg gac aag gaa tac act aag aag etc atg gca gcg gaa ggg 192 
Ala Gly Met Asp Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly 
50 55 60 

ctg ccc gtt ggc cgt gag gtg att eta cgt gat cgt ace gag ctg ace 240 
Leu Pro Val Gly Arg Glu Val lie Leu Arg Asp Arg Thr Glu Leu Thr 
65 70 75 80 

gag gca gaa aag aac ctg ctg ggc ctg cct gta ttt gtg aag cct gcg 288 
Glu Ala Glu Lys Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala 
85 90 95 

cgt ggt ggc tea teg att ggt ate tct cgt gtt act gcg tgg gag gat 336 
Arg Gly Gly Ser Ser lie Gly lie Ser Arg Val Thr Ala Trp Glu Asp 
100 . 105 110 

ttt aat aag get gtg ggg ctt get cgt gee cat gat gag aag gtc att 384 
Phe Asn Lys Ala Val Gly Leu Ala Arg Ala His Asp Glu Lys Val lie 
115 120 125 

gtg gaa tea gag ate gtt ggc tct gag gtg gag tgt ggc gtg ctg cag 432 
Val Glu Ser Glu lie Val Gly Ser Glu Val Glu Cys Gly Val Leu Gin 
130 135 140 



tat cca gac ggt cgt ate gtg gcg tct gtt cct gcg ttg ctg tct ggc 



480 
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Tyr Pro Asp Gly Arg lie Val Ala Ser Val Pro Ala Leu Leu Ser Gly 
145 150 155 160 

acc gaa tea ggc get ggt gga ttc tat gac ttt gat acc aag tac ttg 528 
Thr Glu Ser Gly Ala Gly Gly Phe Tyr Asp Phe Asp Thr Lys Tyr Leu 
165 170 175 

gac aac gtt gtt act gca gag ate cca gca ccg ctt gat gag aag acc 57 6 
Asp Asn Val Val Thr Ala Glu lie Pro Ala Pro Leu Asp Glu Lys Thr 
180 185 190 

acg gaa ctg ate cag tct ttg get gtg gaa tct ttc cag get ctt gcg 624 
Thr Glu Leu lie Gin Ser Leu Ala Val Glu Ser Phe Gin Ala Leu Ala 
195 200 205 

tgt gaa ggc ctt get cgc gtg gac ttc ttt gtt acc gec aat ggt cct 672 
Cys Glu Gly Leu Ala Arg Val Asp Phe Phe Val Thr Ala Asn Gly Pro 
210 215 220 

gtg etc aat gag ate aac acc atg cca gga ttt acc ccc att tec atg 720 
Val Leu Asn Glu lie Asn Thr Met Pro Gly Phe Thr Pro lie Ser Met 
225 230 235 240 

tac cca cag atg ttc act gca tea ggc gtg get tat gag gaa ttg ttg 768 
Tyr Pro Gin Met Phe Thr Ala Ser Gly Val Ala Tyr Glu Glu Leu Leu 
245 250 255 

gat gtg ttg gtg cag cag gca ttg cac cgc gac. aac tagcatcaaa 814 
Asp Val Leu Val Gin Gin Ala Leu His Arg Asp Asn 
260 265 

taaaaacagc ccc 827 



<210> 40 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 40 

His Phe Ser Asp Gly Ser Leu Tyr Ala Thr Ala Asp Val lie Phe Pro 
15 10 15 

Val Leu His Gly Arg Phe Gly Glu Asp Gly Thr Val Gin Gly Leu Phe 
20 25 30 

Ala Leu Ser Asp lie Pro Val Val Gly Pro Gly Val Leu Ala Ser Ala 
35 40 45 

Ala Gly Met Asp Lys Glu Tyr Thr Lys Lys Leu Met Ala Ala Glu Gly 
50 55 60 

Leu Pro Val Gly Arg Glu Val lie Leu Arg Asp Arg Thr Glu Leu Thr 
65 70 75 80 

Glu Ala Glu Lys Asn Leu Leu Gly Leu Pro Val Phe Val Lys Pro Ala 
85 90 95 

Arg Gly Gly Ser Ser lie Gly lie Ser Arg Val Thr Ala Trp Glu Asp 
100 105 110 
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Phe Asn Lys Ala 
115 

Val Glu Ser Glu 
130 

Tyr Pro Asp Gly 
145 

Thr Glu Ser Gly 



Asp Asn Val Val 
180 

Thr Glu Leu lie 
195 

Cys Glu Gly Leu 
210 

Val Leu Asn Glu 
225 

Tyr Pro Gin Met 



Asp Val. Leu Val 
260 



Val Gly Leu Ala 
120 

lie Val Gly Ser 
135 

Arg lie Val Ala 
150 

Ala Gly Gly Phe 
165 

Thr Ala Glu lie 



Gin Ser Leu Ala 
200 

Ala Arg Val Asp 
215 

lie Asn Thr Met 
230 

Phe Thr Ala Ser 
245 

Gin Gin Ala Leu 



Arg Ala His Asp 



Glu Val Glu Cys 
140 

Ser Val Pro Ala 
155 

Tyr Asp Phe Asp 
170 

Pro Ala Pro Leu 
185 

Val Glu Ser Phe 



Phe Phe Val Thr 
220 

Pro Gly Phe Thr 
235 

Gly Val Ala Tyr 
250 

His Arg Asp Asn 
265 



Glu Lys Val lie 
125 

Gly Val Leu Gin 



Leu Leu Ser Gly 
160 

Thr Lys Tyr Leu 
175 

Asp Glu Lys Thr 
190 

Gin Ala Leu Ala 
205 

Ala Asn Gly Pro 



Pro lie Ser Met 
240 

Glu Glu Leu Leu 
255 



<210> 41 
<211> 1212 

<212> DNA J 
<213> Corynebacterium glutamicum j 

1 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA02703 

<400> 41 

caaagcaggc ctaccgagcg ccgttccgag agtcgcgcga tgattggcgt gacaaccgca 60 

accgcagata aatgtgaaat caggagaact acgaataaag atg get aac tec cca 115 

Met Ala Asn Ser Pro 
1 5 

aaa ccc atg egg gtt gtc gtt get ggt ggc ggt ace gca gga cat att 163 
Lys Pro Met Arg Val Val Val Ala Gly Gly Gly Thr Ala Gly His lie 
10 15 20 

gag cct gcg ttg gca gtg get gaa gcg ctg cgc gat aag cac ggt gca 211 
Glu Pro Ala Leu Ala Val Ala Glu Ala Leu Arg Asp Lys His Gly Ala 
25 30 35 

aca gtt teg get tta ggt act get cgt ggt ttg gaa aca acc ctg gtg 259 
Thr Val Ser Ala Leu Gly Thr Ala Arg Gly Leu Glu Thr Thr Leu Val 
40 45 50 



cct gat cgt ggg ttt gag ctt cat etc ate gag ccg gtt cca gtc cca 



307 
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Pro Asp Arg Gly Phe Glu Leu His Leu lie Glu Pro Val Pro Val Pro 
55 60 65 

cgc aag ccc aat atg gat ttg ttg aag etc cca ttc egg gta get aag 355 
Arg Lys Pro Asn Met Asp Leu Leu Lys Leu Pro Phe Arg Val Ala Lys 
70 75 80 85 

gca tta ggc caa gca cgc aag gca ctg aag gac aca gac get caa gcg 403 
Ala Leu Gly Gin Ala Arg Lys Ala Leu Lys Asp Thr Asp Ala Gin Ala 
90 95 100 

gtc ate ggc ttt ggc ggt tat gta tct get ccg get tat atg gcg gcg 451 
Val He Gly Phe Gly Gly Tyr Val Ser Ala Pro Ala Tyr Met Ala Ala 
105 110 115 

aag tct ttg ggc ttg cca ttt ttt gtc cac gaa gee aac gee cgt gca 499 
Lys Ser Leu Gly Leu Pro Phe Phe Val His Glu Ala Asn Ala Arg Ala 
120 125 130 

ggc atg gee aac aaa ttg ggc gtc aag etc ggt ggc gtt ggc ctt aat 547 
Gly Met Ala Asn Lys Leu Gly Val Lys Leu Gly Gly Val Gly Leu Asn 
135 140 145 

get gtt get ggt tec ggc atg gac ggc gac gtg gtg ggc att ccg att 595 
Ala Val Ala Gly Ser Gly Met Asp Gly Asp Val Val Gly He Pro He 
150 155 160 165 

cgt get gtt tta agt ggc gcg egg gat gag tec gca get gac cga gee 643 
Arg Ala Val Leu Ser Gly Ala Arg Asp Glu Ser Ala Ala Asp Arg Ala 
170 175 180 

agg gac act tgg ggt ttg gac aag gac cgc caa ace att ttt gtc acc 691 
Arg Asp Thr Trp Gly Leu Asp Lys Asp Arg Gin Thr He Phe Val Thr 
185 190 195 

ggt ggt teg cag ggc tct gtg agt ate aac aag gee gtc gag caa get 73 9 
Gly Gly Ser Gin Gly Ser Val Ser He Asn Lys Ala Val Glu Gin Ala 
200 205 210 

gta gat cag ctg gtg gag gca ggt ttc cag gtg etc cac gee gtg ggt 787 
Val Asp Gin Leu Val Glu Ala Gly Phe Gin Val Leu His Ala Val Gly 
215 220 225 

aag aaa aac gag ttg cct gca gcg aaa ccc ggc tac cat ccc gtt ccg 83 5 
Lys Lys Asn Glu Leu Pro Ala Ala Lys Pro Gly Tyr His Pro Val Pro 
230 235 240 245 

ttt ate gac gat atg cag get gee tac acc gtt get gat ctt ate gtg 883 
Phe He Asp Asp Met Gin Ala Ala Tyr Thr Val Ala Asp Leu He Val 
250 255 260 

tgc cgc tec ggc gcg atg acg gtt gca gag gtc acc gee gee ggc gtc 931 
Cys Arg Ser Gly Ala Met Thr Val Ala Glu Val Thr Ala Ala Gly Val 
265 270 275 

ccc gcg att tat gtc ccg ctg cct cac ggc aac ggt gag cag get etc 979 
Pro Ala He Tyr Val Pro Leu Pro His Gly Asn Gly Glu Gin Ala Leu 
280 285 290 

aac gee cag get gtc att aaa get ggt gee gca cgc cag ate gac gac 1027 
Asn Ala Gin Ala Val He Lys Ala Gly Ala Ala Arg Gin He Asp Asp 
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295 300 305 

gcg gac ttc acc gcc cag acg ctt ate gac gec acc ctt gac att etc 1075 
Ala Asp Phe Thr Ala Gin Thr Leu lie Asp Ala Thr Leu Asp lie Leu 
310 315 320 325 

ctt cat ccc tec aca cac caa teg atg teg gac gca get aaa acc tec 1123 
Leu His Pro Ser Thr His Gin Ser Met Ser Asp Ala Ala Lys Thr Ser 
330 335 340 

acc gca ggt aac gcc tec acg gtg att gca gac atg att get gca act 1171 
Thr Ala Gly Asn Ala Ser Thr Val lie Ala Asp Met lie Ala Ala Thr 
345 350 355 

ate aat age caa cac aac taaaacgacc agctcaacgc aaa 1212 
lie Asn Ser Gin His Asn 
360 



<210> 42 
<211> 363 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 42 

Met Ala Asn Ser Pro Lys Pro Met Arg Val Val Val Ala Gly Gly Gly 
15 10 15 

Thr Ala Gly His lie Glu Pro Ala Leu Ala Val Ala Glu Ala Leu Arg 
20 25 30 

Asp Lys His Gly Ala Thr Val Ser Ala Leu Gly Thr Ala Arg Gly Leu 
35 40 45 

Glu Thr Thr Leu Val Pro Asp Arg Gly Phe Glu Leu His Leu lie Glu 
50 55 60 

Pro Val Pro Val Pro Arg Lys Pro Asn Met Asp Leu Leu Lys Leu Pro 
65 70 75 80 

Phe Arg Val Ala Lys Ala Leu Gly Gin Ala Arg Lys Ala Leu Lys Asp 
85 90 95 

Thr Asp Ala Gin Ala Val lie Gly Phe Gly Gly Tyr Val Ser Ala Pro 
100 105 110 

Ala Tyr Met Ala Ala Lys Ser Leu Gly Leu Pro Phe Phe Val His Glu 
115 120 125 

Ala Asn Ala Arg Ala Gly Met Ala Asn Lys Leu Gly Val Lys Leu Gly 
130 135 140 

Gly Val Gly Leu Asn Ala Val Ala Gly Ser Gly Met Asp Gly Asp Val 
145 150 155 160 

Val Gly lie Pro He Arg Ala Val Leu Ser Gly Ala Arg Asp Glu Ser 
165 170 175 



Ala Ala Asp Arg Ala Arg Asp Thr Trp Gly Leu Asp Lys Asp Arg Gin 
180 185 190 
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Thr lie Phe Val Thr Gly Gly Ser Gin Gly Ser Val Ser lie Asn Lys 
195 200 205 

Ala Val Glu Gin Ala Val Asp Gin Leu Val Glu Ala Gly Phe Gin Val 
210 215 220 

Leu His Ala Val Gly Lys Lys Asn Glu Leu Pro Ala Ala Lys Pro Gly 
225 230 235 240 

Tyr His Pro Val Pro Phe lie Asp Asp Met Gin Ala Ala Tyr Thr Val 
245 250 255 

Ala Asp Leu lie Val Cys Arg Ser Gly Ala Met Thr Val Ala Glu Val 
260 265 270 

Thr Ala Ala Gly Val Pro Ala lie Tyr Val Pro Leu Pro His Gly Asn 
275 280 285 

Gly Glu Gin Ala Leu Asn Ala Gin Ala Val lie Lys Ala Gly Ala Ala 
290 295 300 

Arg Gin lie Asp Asp Ala Asp Phe Thr Ala Gin Thr Leu lie Asp Ala 
305 310 315 320 

Thr Leu Asp lie Leu Leu His Pro Ser Thr His Gin Ser Met Ser Asp 
325 330 335 

Ala Ala Lys Thr Ser Thr Ala Gly Asn Ala Ser Thr Val lie Ala Asp 
340 345 350 

Met lie Ala Ala Thr lie Asn Ser Gin His Asn 
355 360 



<210> 43 
<211> 2235 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (2212) 

<223> RXA02711 

<400> 43 

aaaacctcca ggcgattcca caagaagcag cagctccgcc gtatcagacc aacactgttc 60 

cttatgctgc aaccaccgga caagcaggtg gcgcagggca gtg act ttc ccc age 115 

Val Thr Phe Pro Ser 
1 5 

aat ggc aga agt egg ggc gag cgt gcg gga cgt gaa gat acg tec cgc 163 
Asn Gly Arg Ser Arg Gly Glu Arg Ala Gly Arg Glu Asp Thr Ser Arg 
10 15 20 

cgt teg gcg tat cag gac gaa age aga aga gee get aga gag cgc gaa 211 
Arg Ser Ala Tyr Gin Asp Glu Ser Arg Arg Ala Ala Arg Glu Arg Glu 
25 30 35 



ctt acg cga cgc age ggt aaa get aaa ggc gta aac caa gaa gaa gga 
Leu Thr Arg Arg Ser Gly Lys Ala Lys Gly Val Asn Gin Glu Glu Gly 



259 
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40 45 50 

gtg acc tac egg cct aaa tct tea ace cag ggc ggc gca cgc aag cga 3 07 
Val Thr Tyr Arg Pro Lys Ser Ser Thr Gin Gly Gly Ala Arg Lys Arg 
55 60 65 

cgt gtg aac atg gtt acc get ate gca ttg gtc ate get ggc gta ctg 355 
Arg Val Asn Met Val Thr Ala lie Ala Leu Val lie Ala Gly Val Leu 
70 75 80 85 

ate att cgc etc ggc tgg gtc caa gtt gtc tgg gga cca gaa ctg tec 403 
lie lie Arg Leu Gly Trp Val Gin Val Val Trp Gly Pro Glu Leu Ser 
90 95 100 

etc aat get teg gaa cag cgc acc cgc gtg tac gta gat cct gca cgt 451 
Leu Asn Ala Ser Glu Gin Arg Thr Arg Val Tyr Val Asp Pro Ala Arg 
105 110 115 

cgt gga age ate gtg gac cgc gaa gga aac cag atg gcg tac acg atg 499 
Arg Gly Ser lie Val Asp Arg Glu Gly Asn Gin Met Ala Tyr Thr Met 
120 125 130 

cag gca cgt teg ctg acg gtt tct ccg aac ate atg cgt gag gaa tta 547 
Gin Ala Arg Ser Leu Thr Val Ser Pro Asn lie Met Arg Glu Glu Leu 
135 140 145 

aag acc gga act gat ttg gec ttg cgt ttg gcg get gaa gaa acc gat 595 
Lys Thr Gly Thr Asp Leu Ala Leu Arg Leu Ala Ala Glu Glu Thr Asp 
150 155 160 165 

ccg gaa aac gtg gec age tat gtg acc ate gaa gaa ggc aac gcg tat 643 
Pro Glu Asn Val Ala Ser Tyr Val Thr lie Glu Glu Gly Asn Ala Tyr 
170 175 180 

gtt ttt gcg tct gaa gaa cag cgc gaa acc att ctg tec gac aag gta 691 
Val Phe Ala Ser Glu Glu Gin Arg Glu Thr lie Leu Ser Asp Lys Val 
185 190 195 

gaa gag cgc att caa age att gcg gat egg ate cct gag ate ate aaa 73 9 
Glu Glu Arg lie Gin Ser lie Ala Asp Arg lie Pro Glu lie lie Lys 
200 205 210 

tec cat gac caa gat gtc act gga att tec tct gag gag ate ctg gac 787 
Ser His Asp Gin Asp Val Thr Gly lie Ser Ser Glu Glu lie Leu Asp 
215 220 225 

aag etc aat get gat age cag tat gag gtg etc gtc cgc aat gtt gat 835 
Lys Leu Asn Ala Asp Ser Gin Tyr Glu Val Leu Val Arg Asn Val Asp 
230 235 240 245 

ccc gat gta gcg tea gaa ate acc gat gag atg ccc age gtc gca get 883 
Pro Asp Val Ala Ser Glu lie Thr Asp Glu Met Pro Ser Val Ala Ala 
250 255 260 

gat cat caa gac ate cgc caa tac cca aac ggc gcg att ggt gaa aac 931 
Asp His Gin Asp lie Arg Gin Tyr Pro Asn Gly Ala lie Gly Glu Asn 

265 270 275 * 

ate ate ggt cga ate age atg gac ggc gaa ggc cag ttc ggc ttt gag 979 
lie lie Gly Arg lie Ser Met Asp Gly Glu Gly Gin Phe Gly Phe Glu 
280 285 290 
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get 
Ala 


tec 
Ser 
295 


aac 
Asn 


gat 
Asp 


tec 
Ser 


ctg 
Leu 


ttg 
Leu 
300 


gca 
Ala 


gga 
Gly 


aac 
Asn 


aac 
Asn 


ggt 

Gly 
305 


cgc 
Arg 


tea 
Ser 


acc 
Thr 


cag 
Gin 


gac 
Asp 
310 


atg 
Met 


tec 
Ser 


att 
He 


ttg 
Leu 


gga 
Gly 
315 


caa 
Gin 


gca 
Ala 


ata 
He 


ccg 
Pro 


ggc 
Gly 
320 


acg 
Thr 


ttg 
Leu 


agg 
Arg 


gat 

Asp 


caa 
Gin 
325 


att 
He 


cca 
Pro 


gee 
Ala 


att 
He 


gat 
Asp 
330 


ggt 

Gly 


gec 
Ala 


age 
Ser 


gtt 

Val 


gaa 
Glu 
335 


etc 
Leu 


acc 
Thr 


gtt 

Val 


gat 
Asp 


ctg 
Leu 
340 


gat 
Asp 


ctg 
Leu 


caa 
Gin 


ace 
Thr 


tat 
Tyr 
345 


gtg 
Val 


cag 
Gin 


cag 
Gin 


gca 
Ala 


ttg 
Leu 
350 


gag 
Glu 


cag 
Gin 


gcg 
Ala 


aaa 
Lys 


get 
Ala 
355 


aac 
Asn 


tec 
Ser 


ggt 

Gly 


gca 
Ala 


gaa 
Glu 
360 


aac 
Asn 


gec 
Ala 


tec 
Ser 


get 
Ala 


gtg 

Val 
365 


gtt 

Val 


ctt 
Leu 


gat 
Asp 


gee 
Ala 


aag 
Lys 
370 


acc 
Thr 


get 
Ala 


gag 
Glu 


gtt 
Val 


ttg 
Leu 
375 


gcg 
Ala 


atg 
Met 


gca 
Ala 


aac 
Asn 


acc 
Thr 
380 


gat 
Asp 


acc 
Thr 


ate 
He 


aac 
Asn 


ccc 
Pro 
385 


aac 
Asn 


gaa 
Glu 


gac 
Asp 


acg 
Thr 


gga 
Gly 
390 


aag 
Lys 


cag 
Gin 


att 
He 


gag 
Glu 


cag 
Gin 
395 


ggc 

Gly 


aag 
Lys 


age 
Ser 


ttt 
Phe 


gac 

Asp 
400 


aat 
Asn 


cct 
Pro 


tct 
Ser 


gtc 
Val 


acc 
Thr 
405 


cac 
His 


ccc 
Pro 


ttc 
Phe 


gag 
Glu 


cct 
Pro 
410 


ggt 
Gly 


tct 
Ser 


gta 
Val 


gec 
Ala 


aag 
Lys 
415 


gtg 
Val 


att 
He 


act 
Thr 


gca 
Ala 


gca 
Ala 
420 


ggc 

Gly 


gta 
Val 


att 
He 


caa 
Gin 


gag 
Glu 
425 


ggc 
Gly 


ttg 
Leu 


act 
Thr 


act 
Thr 


cca 
Pro 
430 


gat 
Asp 


gaa 
Glu- 


gtg 
Val 


ttg 
Leu 


cag 
Gin 
435 


gta 
Val 


ccg 
Pro 


ggc 

Gly 


agt 
Ser 


att 
He 
440 


gaa 
Glu 


atg 
Met 


gee 
Ala 


ggt 
Gly 


gtt 
Val 
445 


tct 
Ser 


gtc 
Val 


ggt 

Gly 


gat 
Asp 


gcg 
Ala 
450 


tgg 
Trp 


gac 
Asp 


cac 
His 


ggt 

Gly 


gtc 
Val 
455 


gtt 

Val 


ccc 
Pro 


tac 
Tyr 


ace 
Thr 


act 
Thr 
460 


gca 
Ala 


gga 
Gly 


att 
He 


ttt 

Phe 


ggt 

Gly 
465 


aag 
Lys 


tec 
Ser 


teg 
Ser 


aat 
Asn 


gta 
Val 
470 


ggc 

Gly 


act 
Thr 


ctg 
Leu 


atg 
Met 


ctt 
Leu 
475 


gcg 
Ala 


cag 
Gin 


cgt 
Arg 


ctt 
Leu 


ggt 

Gly 
480 


gaa 
Glu 


gat 
Asp 


aaa 
Lys 


ttt 
Phe 


get 
Ala 
485 


gat 

Asp 


tac 
Tyr 


ctg 
Leu 


gaa 
Glu 


cga 
Arg 
490 


ttc 
Phe 


ggt 
Gly 


gtg 
Val 


gga 
Gly 


cag 
Gin 
495 


cca 
Pro 


acg 
Thr 


ggt 

Gly 


att 
He 


gag 
Glu 
500 


ctt 
Leu 


ccg 
Pro 


age 
Ser 


gaa 
Glu 


tec 
Ser 
505 


caa 
Gin 


ggc 

Gly 


ctg 
Leu 


ctg 
Leu 


ccc 
Pro 
510 


gca 
Ala 


cgt 
Arg 


gag 
Glu 


cag 
Gin 


tgg 
Trp 
515 


tct 
Ser 


ggc 
Gly 


ggt 

Gly 


act 
Thr 


ttt 
Phe 


get 
Ala 


aac 
Asn 


ctg 
Leu 


ccc 
Pro 


ate 
He 


ggt 

Gly 


cag 
Gin 


ggt 

Gly 


atg 
Met 


teg 
Ser 


ate 
He 


acc 
Thr 


acg 
Thr 



1027 



1075 



1123 



1171 



1219 



1267 



1315 



1363 



1411 



1459 



1507 



1555 



1603 



1651 



1699 



520 525 530 
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ttg caa atg get gga ate tac caa gec ttg gec aac gat ggt gaa cgc 1747 
Leu Gin Met Ala Gly lie Tyr Gin Ala Leu Ala Asn Asp Gly Glu Arg 
535 540 545 

att caa ccg egg ate ate aag age gtg act gat tct gac gga aca gtc 1795 
lie Gin Pro Arg lie lie Lys Ser Val Thr Asp Ser Asp Gly Thr Val 
550 555 560 565 

eta gag cag cca gaa ccc gat aaa ate cag gtt gtc age get gaa get 1843 
Leu Glu Gin Pro Glu Pro Asp Lys lie Gin Val Val Ser Ala Glu Ala 
570 575 580 

gee cgc ace acg gtg gat atg ttt agg tct gtc acc cag gtt gat cca 1891 
Ala Arg Thr Thr Val Asp Met Phe Arg Ser Val Thr Gin Val Asp Pro 
585 590 595 

act gga gtg caa caa ggt acc get cca gac gec tec att gag ggt tat 193 9 
Thr Gly Val Gin Gin Gly Thr Ala Pro Asp Ala Ser lie Glu Gly Tyr 
600 605 610 

caa ate tea ggt aag aca ggt acg gcg cag aaa gtt gac ccc aac acg 1987 
Gin lie Ser Gly Lys Thr Gly Thr Ala Gin Lys Val Asp Pro Asn Thr 
615 620 625 

ggc gcg tac tct aac teg caa tac tgg att acc ttc gcg ggt att gca 2035 
Gly Ala Tyr Ser Asn Ser Gin Tyr Trp lie Thr Phe Ala Gly lie Ala 
630 635 640 645 

ccc get gat gat cct cga ttt gtt gta gec ate atg ctt gat gag cca 2083 
Pro Ala Asp Asp Pro Arg Phe Val Val Ala lie Met Leu Asp Glu Pro 
650 655 660 

gaa cgc gga gtc cac ggt ggt ggc ggc caa acc gca gca cct ttg ttc 2131 
Glu Arg Gly Val His Gly Gly Gly Gly Gin Thr Ala Ala Pro Leu Phe 
665 670 675 

aaa gac ate gec acc tgg ttg etc aac cgc gac aac ate cca ctg tct 2179 
Lys Asp lie Ala Thr Trp Leu Leu Asn Arg Asp Asn lie Pro Leu Ser 
680 685 690 

gca gee acc gaa ccg ate ate ctt caa get caa taactcaaac agaagtgtct 2232 
Ala Ala Thr Glu Pro lie lie Leu Gin Ala Gin 
695 700 

ttt 2235 



<210> 44 
<211> 704 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 44 

Val Thr Phe Pro Ser Asn Gly Arg Ser Arg Gly Glu Arg Ala Gly Arg 
15 10 15 

Glu Asp Thr Ser Arg Arg Ser Ala Tyr Gin Asp Glu Ser Arg Arg Ala 
20 25 30 

Ala Arg Glu Arg Glu Leu Thr Arg Arg Ser Gly Lys Ala Lys Gly Val 
35 40 45 



BGM32CP 



65 



Asn Gin Glu Glu 
50 

Gly Ala Arg Lys 
65 

lie Ala Gly Val 



Gly Pro Glu Leu 
100 

Val Asp Pro Ala 
115 

Met Ala Tyr Thr 
130 

Met Arg Glu Glu 
145 

Ala Glu Glu Thr 



Glu Gly Asn Ala 
180 

Leu Ser Asp Lys 
195 

Pro Glu lie lie 
210 

Glu Glu lie Leu 
225 

Val Arg Asn Val 



Pro Ser Val Ala 
260 

Ala lie Gly Glu 
275 

Gin Phe Gly Phe 
290 

Gly Arg Ser Thr 
305 

Thr Leu Arg Asp 



Thr Val Asp Leu 
340 

Ala Lys Ala Asn 
355 



Gly Val Thr Tyr 
55 

Arg Arg Val Asn 
70 

Leu lie lie Arg 
85 

Ser Leu Asn Ala 



Arg Arg Gly Ser 
120 

Met Gin Ala Arg 
135 

Leu Lys Thr Gly 
150 

Asp Pro Glu Asn 
165 

Tyr Val Phe Ala 



Val Glu Glu Arg 
200 

Lys Ser His Asp 
215 

Asp Lys Leu Asn 
230 

Asp Pro Asp Val 
245 

Ala Asp His Gin 



Asn lie lie Gly 
280 

Glu Ala Ser Asn 
295 

Gin Asp Met Ser 
310 

Gin lie Pro Ala 
325 

Asp Leu Gin Thr 



Ser Gly Ala Glu 
360 



Arg Pro Lys Ser 
' 60 

Met Val Thr Ala 
75 

Leu Gly Trp Val 
90 

Ser Glu Gin Arg 
105 

lie Val Asp Arg 



Ser Leu Thr Val 
140 

Thr Asp Leu Ala 
155 

Val Ala Ser Tyr 
170 

Ser Glu Glu Gin 
185 

lie Gin Ser lie 



Gin Asp Val Thr 
220 

Ala Asp Ser Gin 
235 

Ala Ser Glu lie 
250 

Asp lie Arg Gin 
265 

Arg lie Ser Met 



Asp Ser Leu Leu 
300 

lie Leu Gly Gin 
315 

lie Asp Gly Ala 
330 

Tyr Val Gin Gin 
345 

Asn Ala Ser Ala 



Ser Thr Gin Gly 



lie Ala Leu Val 
80 

Gin Val Val Trp 
95 

Thr Arg Val Tyr 
110 

Glu Gly Asn Gin 
125 

Ser Pro Asn lie 



Leu Arg Leu Ala 
160 

Val Thr lie Glu 
175 

Arg Glu Thr lie 
190 

Ala Asp Arg lie 
205 

Gly lie Ser Ser 



Tyr Glu Val Leu 
240 

Thr Asp Glu Met 
255 

Tyr Pro Asn Gly 
270 

Asp Gly Glu Gly 
285 

Ala Gly Asn Asn 



Ala lie Pro Gly 
320 

Ser Val Glu Leu 
335 

Ala Leu Glu Gin 
350 

Val Val Leu Asp 
365 
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Ala Lys Thr Ala 
370 

Pro Asn Glu Asp 
385 

Asn Pro Ser Val 



lie Thr Ala Ala 
420 

Val Leu Gin Val 
435 

Asp Ala Trp Asp 
450 

Gly Lys Ser Ser 
465 

Glu Asp Lys Phe 



Thr Gly lie Glu 
500 

Glu Gin Trp Ser 
515 

Met Ser lie Thr 
530 

Asn Asp Gly Glu 
545 

Ser Asp Gly Thr 



Val Ser Ala Glu 
580 

Thr Gin Val Asp 
595 

Ser lie Glu Gly 
610 

Val Asp Pro Asn 
625 

Phe Ala Gly lie 



Met Leu Asp Glu 
660 

Ala Ala Pro Leu 
675 



Glu Val Leu Ala 
375 

Thr Gly Lys Gin 
390 

Thr His Pro Phe 
405 

Gly Val lie Gin 



Pro Gly Ser lie 
440 

His Gly Val Val 
455 

Asn Val Gly Thr 
470 

Ala Asp Tyr Leu 
485 

Leu Pro Ser Glu 



Gly Gly Thr Phe 
520 

Thr Leu Gin Met 
535 

Arg lie Gin Pro 
550 

Val Leu Glu Gin 
565 

Ala Ala Arg Thr 



Pro Thr Gly Val 
600 

Tyr Gin lie Ser 
615 

Thr Gly Ala Tyr 
630 

Ala Pro Ala Asp 
645 

Pro Glu Arg Gly 



Phe Lys Asp lie 
680 



Met Ala Asn Thr 
380 

lie Glu Gin Gly 
395 

Glu Pro Gly Ser 
410 

Glu Gly Leu Thr 
425 

Glu Met Ala Gly 



Pro Tyr Thr Thr 
460 

Leu Met Leu Ala 
475 

Glu Arg Phe Gly 
490 

Ser Gin Gly Leu 
505 

Ala Asn Leu Pro 



Ala Gly lie Tyr 
540 

Arg lie lie Lys 
555 

Pro Glu Pro Asp 
570 

Thr Val Asp Met 
585 

Gin Gin Gly Thr 



Gly Lys Thr Gly 
620 

Ser Asn Ser Gin 
635 

Asp Pro Arg Phe 
650 

Val His Gly Gly 
665 

Ala Thr Trp Leu 



Asp Thr lie Asn 



Lys Ser Phe Asp 
400 

Val Ala Lys Val 
415 

Thr Pro Asp Glu 
430 

Val Ser Val Gly 
445 

Ala Gly lie Phe 



Gin Arg Leu Gly 
480 

Val Gly Gin Pro 
495 

Leu Pro Ala Arg 
510 

lie Gly Gin Gly 
525 

Gin Ala Leu Ala 



Ser Val Thr Asp 
560 

Lys lie Gin Val 
575 

Phe Arg Ser Val 
590 

Ala Pro Asp Ala 
605 

Thr Ala Gin Lys 



Tyr Trp lie Thr 
640 

Val Val Ala lie 
655 

Gly Gly Gin Thr 
670 

Leu Asn Arg Asp 
685 



Asn lie Pro Leu Ser Ala Ala Thr Glu Pro lie lie Leu Gin Ala Gin 
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<210> 45 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (726) 

<223> RXA02859 

<400> 45 

cag tat acc gtt gat cag ctg ctg cac ggt ctt ctt tta gcc age ggt 48 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 
1 5. 10 15 

aac gat gcg gcg tat ctg ttg get cag gaa ctt ggt ggg gat caa gca 96 
Asn' Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
20 25 30 

acc ctg gag aaa gta aac gcg ctg gcc aag gag ttg ggc act caa gac 144 
Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 
35 40 45 

acc ttc gtt gcc act tat tec ggt ttg gat gcg ccg gga atg teg acc 192 
Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 
50 55 60 

tec gca tac gac atg tea ttg att tat cag cat gcg tgg cag aac ccg 240 
Ser Ala Tyr Asp Met Ser Leu lie Tyr Gin His Ala Trp Gin Asn Pro 
65 70 75 80 

gtt ttc gag teg att ate tec acc gat cac att gat ttc cct ggt tgg 288 
Val Phe Glu Ser lie lie Ser Thr Asp His lie Asp Phe Pro Gly Trp 
85 90 95 

ggc gac aat gag ggt ttc caa gtc tgg aac gat aac gcc ttg ttc atg 33 6 
Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

aac gat cct gat ggc ate ggc ggc aag acc ggc tac acc gac gac gcg 384 
Asn Asp Pro Asp Gly lie Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

aac cac acc ttt gtc ggc ggt etc gat egg ggt ggt cgc cgc etc gcc 432 
Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

gcc gta etc ttg gat tec acc gtc age gac att cgt ccg tgg gaa caa 480 
Ala Val Leu Leu Asp Ser Thr Val Ser Asp lie Arg Pro Trp Glu Gin 
145 150 155 * 160 

gca cga ttg ctt ate gac gcc tec etc ccc ate acg ccg ggg tec ggc 528 
Ala Arg Leu Leu lie Asp Ala Ser Leu Pro lie Thr Pro Gly Ser Gly 
165 170 175 



gtg ggc cag ctg ggc tec ggc age gcg aac gat gtg gca ccg gcg acc 
Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 



576 
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cca gaa tta cca gaa ccc acc gac aac ctg act tea ggt gag ggt ggg 624 
Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

teg cag aac acg ctg ctt aag etc gtg gtg ccc ate gga ate ate gtg 672 
Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro lie Gly lie lie Val 
210 215 220 

ctg ttg eta ate gee gca eta gcg tgg aca ttc aga tct ccc aag aaa 720 
Leu Leu Leu lie Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 

aag aac taggtgttct tcttcacgac etc 749 
Lys Asn 



<210> 46 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 46 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 
15 10 15 

Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
20 25 30 

Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 
35 40 45 

Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 
50 55 60 

Ser Ala Tyr Asp Met Ser Leu lie Tyr Gin His Ala Trp Gin Asn Pro 
65 70 75 80 

Val Phe Glu Ser lie lie Ser Thr Asp His lie Asp Phe Pro Gly Trp 
85 90 95 

Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 . 105 ' 110 

Asn Asp Pro Asp Gly lie Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

Ala Val Leu Leu Asp Ser Thr Val Ser Asp lie Arg Pro Trp Glu Gin 
145 150 155 160 

Ala Arg Leu Leu lie Asp Ala Ser Leu Pro lie Thr Pro Gly Ser Gly 
165 170 175 

Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 



Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 



BGI-132CP 



69 



195 200 

Ser Gin Asn Thr Leu Leu Lys Leu 
210 215 

Leu Leu Leu lie Ala Ala Leu Ala 
225 230 

Lys Asn 



205 

Val Val Pro lie Gly lie lie Val 
220 

Trp Thr Phe Arg Ser Pro Lys Lys 
235 240 



<210> 47 
<211> 1149 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1126) 

<223> RXA00569 

<400> 47 

ctgccggctg ggtaagaaaa ggtcgtggcg gcgtttatga agtccccact gagcggatca 60 

tcccgctact aaccatcatt tctgccagtg agaatcacta atg aga tta aag aag 115 

Met Arg Leu Lys Lys 
1 5 

cag ctt ctt ggc age ctg tta gtt gtc ate gtg gtt ttg tec ate gee 163 
Gin Leu Leu Gly Ser Leu Leu Val Val lie Val Val Leu Ser lie Ala 
10 15 20 

gta gca ace ace aaa caa caa aaa ggc ttc gtc aca ggt cag ccc acc 211 
Val Ala Thr Thr Lys Gin Gin Lys Gly Phe Val Thr Gly Gin Pro Thr 
25 30 35 

ggt gcg ctt aac etc tec gac ate etc gac tec gaa gaa ctt ggc gag 259 
Gly Ala Leu Asn Leu Ser Asp lie Leu Asp Ser Glu Glu Leu Gly Glu 
40 45 50 

tat cac etc atg tea gee gec ate ate act ggt aac act gta gat ttc 307 
Tyr His Leu Met Ser Ala Ala lie lie Thr Gly Asn Thr Val Asp Phe 
55 60 65 

age ggg etc ggc gca ggt cca gac gac cct ttt gaa ate gca teg att 355 
Ser Gly Leu Gly Ala Gly Pro Asp Asp Pro Phe Glu lie Ala Ser lie 
70 75 80 85 

acg aag ate ttc acc ggt gag ctg ctt cga ctt cag att gag cga gga 403 
Thr Lys lie Phe Thr Gly Glu Leu Leu Arg Leu Gin lie Glu Arg Gly 
90 95 100 

gag ate aca gaa tec acg gee gtc gga gac gtt ctt gga gaa cgt gta 451 
Glu lie Thr Glu Ser Thr Ala Val Gly Asp Val Leu Gly Glu Arg Val 
105 110 115 

gee gac tec etc ate egg gac ata acc gtg gaa gaa eta gee aat cac 499 
Ala Asp Ser Leu lie Arg Asp lie Thr Val Glu Glu Leu Ala Asn His 
120 125 130 
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acc age gga eta ccc cgt eta ggc aat gta gga ctt aga cct ttt atg 547 
Thr Ser Gly Leu Pro Arg Leu Gly Asn Val Gly Leu Arg Pro Phe Met 
135 140 . 145 

get acg ttc ttt gac aag aat cct tac aaa gac etc tct gca gat cga 595 
Ala Thr Phe Phe Asp Lys Asn Pro Tyr Lys Asp Leu Ser Ala Asp Arg 
150 155 160 165 

gtc ate tct ate age aca acg tec aaa ttg aat teg cgc gga gaa ttt 643 
Val lie Ser lie Ser Thr Thr Ser Lys Leu Asn Ser Arg Gly Glu Phe 
170 175 180 

cac tac tea aat ctt ggt ttt get ctg ctt ggc caa gtc ctt gee cgc 691 
His Tyr Ser Asn Leu Gly Phe Ala Leu Leu Gly Gin Val Leu Ala Arg 
185 190 195 

aat gec ggt tta acg ttt gac cag etc tta gac cgt gat tta ctg gca 739 
Asn Ala Gly Leu Thr Phe Asp Gin Leu Leu Asp Arg Asp Leu Leu Ala 
200 205 210 

cca etc aac etc aat aac acc aag etc atg acc cca gaa tec etc get 787 
Pro Leu Asn Leu Asn Asn Thr Lys Leu Met Thr Pro Glu Ser Leu Ala 
215 220 225 

caa gat gca cct caa ggg ttc tea aca cct ggc aaa caa gtc gaa gcg 83 5 
Gin Asp Ala Pro Gin Gly Phe Ser Thr Pro Gly Lys Gin Val Glu Ala 
230 235 240 245 

tgg gag atg gat ggc ttt etc ccc gca get ggc ctg cgt tec acc gcg 883 
Trp Glu Met Asp Gly Phe Leu Pro Ala Ala Gly Leu Arg Ser Thr Ala 
250 255 260 

cgc gac atg gca gtt ttc tgt cag tac tta ttc aca aaa ggc ccc gec 931 
Arg Asp Met Ala Val Phe Cys Gin Tyr Leu Phe Thr Lys Gly Pro Ala 
265 270 275 

cct ttc acc tgg caa tec ctt gaa teg gee cct gaa ate gtc tgg cat 979 
Pro Phe Thr Trp Gin Ser Leu Glu Ser Ala Pro Glu lie Val Trp His 
280 285 290 

aac gga gag tec ttt gga tat agt tec gta etc ttc ttt aac acc get 1027 
Asn Gly Glu Ser Phe Gly Tyr Ser Ser Val Leu Phe Phe Asn Thr Ala 
295 300 305 

aca act act gec ate ttc gtt get gee gac gtt gee aca tct gtc ttc 1075 
Thr Thr Thr Ala lie Phe Val Ala Ala Asp Val Ala Thr Ser Val Phe 
310 315 320 325 

cca att ggt cac gag ctt tta atg gca aac tec act agg cag gaa tea 1123 
Pro lie Gly His Glu Leu Leu Met Ala Asn Ser Thr Arg Gin Glu Ser 
330 335 340 

aaa tgatcgattc ccccgcctct ate 1149 
Lys 



<210> 48 
<211> 342 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 48 
Met Arg Leu Lys 
1 

Val Leu Ser lie 
20 

Thr Gly Gin Pro 
35 

Glu Glu Leu Gly 
50 

Asn Thr Val Asp 
65 

Glu lie Ala Ser 



Gin lie Glu Arg 
100 

Leu Gly Glu Arg 
115 

Glu Leu Ala Asn 
130 

Leu Arg Pro Phe 
145 

Leu Ser Ala Asp 



Ser Arg Gly Glu 
180 

Gin Val Leu Ala 
195 

Arg Asp Leu Leu 
210 

Pro Glu Ser Leu 
225 

Lys Gin Val Glu 



Leu Arg Ser Thr 
260 

Thr Lys Gly Pro 
275 

Glu lie Val Trp 
290 

Phe Phe Asn Thr 
305 



Lys Gin Leu Leu 
5 

Ala Val Ala Thr 



Thr Gly Ala Leu 
40 

Glu Tyr His Leu 
55 

Phe Ser Gly Leu 
70 

lie Thr Lys lie 
85 

Gly Glu lie Thr 



Val Ala Asp Ser 
120 

His Thr Ser Gly 
135 

Met Ala Thr Phe 
150 

Arg Val lie Ser 
165 

Phe His Tyr Ser 



Arg Asn Ala Gly 
200 

Ala Pro Leu Asn 
215 

Ala Gin Asp Ala 
230 

Ala Trp Glu Met 
245 

Ala Arg Asp Met 



Ala Pro Phe Thr 
280 

His Asn Gly Glu 
295 

Ala Thr Thr Thr 
310 



Gly Ser Leu Leu 
10 

Thr Lys Gin Gin 
25 

Asn Leu Ser Asp 



Met Ser Ala Ala 
60 

Gly Ala Gly Pro 
75 

Phe Thr Gly Glu 
90 

Glu Ser Thr Ala 
105 

Leu lie Arg Asp 



Leu Pro Arg Leu 
140 

Phe Asp Lys Asn 
155 

lie Ser Thr Thr 
170 

Asn Leu Gly Phe 
185 

Leu Thr Phe Asp 



Leu Asn Asn Thr 
220 

Pro Gin Gly Phe 
235 

Asp Gly Phe Leu 
250 

Ala Val Phe Cys 
265 

Trp Gin Ser Leu 



Ser Phe Gly Tyr 
300 

Ala lie Phe Val 
315 



Val Val lie Val 
15 

Lys Gly Phe Val 
30 

lie Leu Asp Ser 
45 

lie lie Thr Gly 



Asp Asp Pro Phe 
80 

Leu Leu Arg Leu 
95 

Val Gly Asp Val 
110 

lie Thr Val Glu 
125 

Gly Asn Val Gly 



Pro Tyr Lys Asp 
160 

Ser Lys Leu Asn 
175 

Ala Leu Leu Gly 
190 

Gin Leu Leu Asp 
205 

Lys Leu Met Thr 



Ser Thr Pro Gly 
240 

Pro Ala Ala Gly 
255 

Gin Tyr Leu Phe 
270 

Glu Ser Ala Pro 
285 

Ser Ser Val Leu 



Ala Ala Asp Val 
320 
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Ala Thr Ser Val Phe Pro lie Gly His Glu Leu Leu Met Ala Asn Ser 
325 330 335 

Thr Arg Gin Glu Ser Lys 
340 



<210> 49 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXN03092 

<400> 49 

ccgactgtca gcagtaacgc acagtcgaat aaataaagat tggctgacat tgttggagtc 60 

ttgggttcac gattcccggg gttatcgcta ggctgttgga gtg tec acc acg aat 115 

Val Ser Thr Thr Asn 
1 5 T 

tct ctg aca aag etc gtt gca tct aca gtc gee get ggc gtc ctt ggt 163 
Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala Ala Gly Val Leu Gly 
10 15 20 

gcg etc gca ctt gtg cct ttc get agt ctt tct ggc gtt gcg gtt gcg 211 
Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser Gly Val Ala Val Ala 
25 30 35 

cgt acc aat gac acg atg cag acc aac ctt tea gat ctg acg gat ggt 2 59 
Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser Asp Leu Thr Asp Gly 
40 45 50 

cgc ggg ccg ggc gtc acg acg att act gat tec act gac cag ccg att 307 
Arg Gly Pro Gly Val Thr Thr lie Thr Asp Ser Thr Asp Gin Pro lie 
55 60 65 

get tat att tat gcg cag egg egg ttt gag gtt ggg ggt gat cag att 355 
Ala Tyr lie Tyr Ala Gin Arg Arg Phe Glu Val Gly Gly Asp Gin lie 
70 75 80 85 

tct acg teg atg aag gat gcg ate gtt teg att gag gat cgc agg ttc 403 
Ser Thr Ser Met Lys Asp Ala lie Val Ser lie Glu Asp Arg Arg Phe 
90 95 100 

tat gag cat gat ggt gtg gat ttg cag ggc ttt ggt cgt gca ate ctg 451 
Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe Gly Arg Ala lie Leu 
105 110 115 

acg aac ctg get gcg ggt ggc gtg gag cag ggt get teg acg att aac 499 
Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly Ala Ser Thr lie Asn 
120 125 130 



cag cag tat gtg aag aac ttc ttg ctg ttg gtg gaa get gat gat gag 
Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val Glu Ala Asp Asp Glu 
135 140 145 



547 
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gcg gag cag get get get gtg gaa ace tec ate cct cgt aag etc cgt 595 
Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie Pro Arg Lys Leu Arg 
150 155 160 165 

gag atg aag atg gcg tct gat ttg gaa aag acg ttg teg aag gat gag 643 
Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr Leu Ser Lys Asp Glu 
170 175 180 

att ctg act cgt tat etc aac att gtt cct ttt ggt aat ggt get tat 691 
lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe Gly Asn Gly Ala Tyr 
185 190 195» 

ggt gtt gag get gcg gcg egg acg tat ttc ggt acg teg get gee gag 739 
Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly Thr Ser Ala Ala Glu 
200 205 210 

tta acc att cca cag tct gcg atg etc gcg ggc att gtg cag tct teg 787 
Leu Thr lie Pro Gin Ser Ala Met Leu Ala Gly lie Val Gin Ser Ser 
215 220 225 

tct tat etc aat cca tac acc aat cac gat get gtg ttt gag cgt cgt 835 
Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala Val Phe Glu Arg Arg 
230 235 240 245 

aat act gtt ttg ggc get atg get gat get ggc gcg att tec cca gac 883 
Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly Ala lie Ser Pro Asp 
250 255 260 

gag get teg get ttc cag cag gaa cct ttg ggt gtc ctg gaa acc ccg 931 
Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly Val Leu Glu Thr Pro 
265 270 275 

caa ggc tta tec aat ggt tgt ate ggc get ggc gat egg tgg ttt ttt 979 
Gin Gly Leu Ser Asn Gly Cys lie Gly Ala Gly Asp Arg Trp Phe Phe 
280 285 290 

ttg caa taaegctett gcaatatctt tct 1008 
Leu Gin 
295 



<210> 50 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 50 

Val Ser Thr Thr Asn Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala' 
15 10 15 

Ala Gly Val Leu Gly Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser 
20 25 30 

Gly Val Ala Val Ala Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser 
35 40 45 

Asp Leu Thr Asp Gly Arg Gly Pro Gly Val Thr Thr lie Thr Asp Ser 
50 55 60 



Thr Asp Gin Pro lie Ala Tyr lie Tyr Ala Gin Arg Arg Phe Glu Val 
65 70 75 80 
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Gly Gly Asp Gin lie Ser Thr Ser Met Lys Asp Ala lie Val Ser lie 
85 90 95 

Glu Asp Arg Arg Phe Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe 
100 105 110 

Gly Arg Ala lie Leu Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly 
115 120 125 

Ala Ser Thr lie Asn Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val 
130 135 140 

Glu Ala Asp Asp Glu Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie 
145 150 155 160 

Pro Arg Lys Leu Arg Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr 
165 170 175 

Leu Ser Lys Asp Glu lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe 
180 185 190 

Gly Asn Gly Ala Tyr Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly 
195 200 205 

Thr Ser Ala Ala Glu Leu Thr lie Pro Gin Ser Ala Met Leu Ala Gly 
210 215 220 

lie Val Gin Ser Ser Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala 
225 230 235 240 

Val Phe Glu Arg Arg Asn Thr Val Leu Gly Ala Met Ala Asp Ala Gly 
245 250 255 

Ala lie Ser Pro Asp Glu Ala Ser Ala Phe Gin Gin Glu Pro Leu Gly 
260 265 270 

Val Leu Glu Thr Pro Gin Gly Leu Ser Asn Gly Cys lie Gly Ala Gly 
275 280 285 

Asp Arg Trp Phe Phe Leu Gin 
290 295 



<210> 51 
<211> 1033 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1033) 
<223> FRXA00594 

<400> 51 

ccgactgtca gcagtaacgc acagtcgaat aaataaagat tggctgacat tgttggagtc 60 

ttgggttcac gattcccggg gttatcgcta ggctgttgga gtg tec acc acg aat 115 

Val Ser Thr Thr Asn 
1 5 
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tct ctg aca aag etc gtt gca tct aca gtc gec get ggc gtc ctt ggt 163 
Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala Ala Gly Val Leu Gly 
10 15 20 

gcg etc gca ctt gtg cct ttc get agt ctt tct ggc gtt gcg gtt gcg 211 
Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser Gly Val Ala Val Ala 
25 30 35 

cgt acc aat gac acg atg cag ace aac ctt tea gat ctg acg gat ggt 259 
Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser Asp Leu Thr Asp Gly 
40 45 50 

cgc ggg ccg ggc gtc acg acg att act gat tec act gac cag ccg att 3 07 
Arg Gly Pro Gly Val Thr Thr lie Thr Asp Ser Thr Asp Gin Pro lie 
55 60 65 

get tat att tat gcg cag egg egg ttt gag gtt ggg ggt gat cag att 355 
Ala Tyr lie Tyr Ala Gin Arg Arg Phe Glu Val Gly Gly Asp Gin lie 
70 75 80 85 

tct acg teg atg aag gat gcg ate gtt teg att gag gat cgc agg ttc 403 
Ser Thr Ser Met Lys Asp Ala lie Val Ser lie Glu Asp Arg Arg Phe 
90 95 100 

tat gag cat gat ggt gtg gat ttg cag ggc ttt ggt cgt gca ate ctg 451 
Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe Gly Arg Ala lie Leu 
105 110 115 

acg aac ctg get gcg ggt ggc gtg gag cag ggt get teg. acg att aac 499 
Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly Ala Ser Thr lie Asn 
120 125 130 

cag cag tat gtg aag aac ttc ttg ctg ttg gtg gaa get gat gat gag 547 
Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val Glu Ala Asp Asp Glu 
135 140 145 

gcg gag cag get get get gtg gaa acc tec ate cct cgt aag etc cgt 595 
Ala Glu Gin Ala Ala Ala Val Glu Thr Ser lie Pro Arg Lys Leu Arg 
150 155 160 165 

gag atg aag atg gcg tct gat ttg gaa aag acg ttg teg aag gat gag 643 
Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr Leu Ser Lys Asp Glu 
170 175 180 

att ctg act cgt tat etc aac att gtt cct ttt ggt aat ggt get tat 691 
lie Leu Thr Arg Tyr Leu Asn lie Val Pro Phe Gly Asn Gly Ala Tyr 
185 190 195 

ggt gtt gag get gcg gcg egg acg tat ttc ggt acg teg get gec gag 739 
Gly Val Glu Ala Ala Ala Arg Thr Tyr Phe Gly Thr Ser Ala Ala Glu 
200 205 210 

tta acc att cca cag tct gcg atg etc gcg ggc att gtg cag tct teg 787 
Leu Thr lie Pro Gin Ser Ala Met Leu Ala Gly lie Val Gin Ser Ser 
215 220 225 

tct tat etc aat cca tac acc aat cac gat get gtg ttt gag cgt cgt 835 
Ser Tyr Leu Asn Pro Tyr Thr Asn His Asp Ala Val Phe Glu Arg Arg 
230 235 240 245 

aat act gtt ttg ggc get atg get gat get ggc gcg att tec cca gac 883 



BGI-132CP 



76 



Asn Thr Val Leu Gly Ala 
250 

gag get teg get ttc cag 
Glu Ala Ser Ala Phe Gin 
265 

caa ggc tta tec aat ggt 
Gin Gly Leu Ser Asn Gly 
280 

tgc gat tac get ctg caa 
Cys Asp Tyr Ala Leu Gin 
295 

atg ctg 
Met Leu 
310 



Met Ala Asp Ala Gly Ala 
255 

cag gaa cct ttg ggt gtc 
Gin Glu Pro Leu Gly Val 
270 

tgt ate ggc get ggc gat 
Cys lie Gly Ala Gly Asp 
285 

tat ctt tct gag cag gga 
Tyr Leu Ser Glu Gin Gly 
300 305 



lie Ser Pro Asp 
260 

ctg gaa ace ccg 931 
Leu Glu Thr Pro 
275 

cgt ggt ttc ttc 979 

Arg Gly Phe Phe 

290 

ate ace caa gat 1027 
He Thr Gin Asp 



1033 



<210> 52 
<211> 311 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 52 

Val Ser Thr Thr Asn Ser Leu Thr Lys Leu Val Ala Ser Thr Val Ala 
1 5 10 15 

Ala Gly Val Leu Gly Ala Leu Ala Leu Val Pro Phe Ala Ser Leu Ser 
20 25 30 

Gly Val Ala Val Ala Arg Thr Asn Asp Thr Met Gin Thr Asn Leu Ser 
35 40 45 

Asp Leu Thr Asp Gly Arg Gly Pro Gly Val Thr Thr He Thr Asp Ser 
50 55 60 

Thr Asp Gin Pro He Ala Tyr lie Tyr Ala Gin Arg Arg Phe Glu Val 
65 70 75 80 

Gly Gly Asp Gin He Ser Thr Ser Met Lys Asp Ala He Val Ser He 
85 90 95 

Glu Asp Arg Arg Phe Tyr Glu His Asp Gly Val Asp Leu Gin Gly Phe 
100 105 110 

Gly Arg Ala He Leu Thr Asn Leu Ala Ala Gly Gly Val Glu Gin Gly 
115 120 125 

Ala Ser Thr He Asn Gin Gin Tyr Val Lys Asn Phe Leu Leu Leu Val 
130 135 140 

Glu Ala Asp Asp Glu Ala Glu Gin Ala Ala Ala Val Glu Thr Ser He 
145 150 155 160 

Pro Arg Lys Leu Arg Glu Met Lys Met Ala Ser Asp Leu Glu Lys Thr 
165 170 175 



Leu Ser Lys Asp Glu He Leu Thr Arg Tyr Leu Asn He Val Pro Phe 
180 185 190 



BGM32CP 77 



Gly Asn Gly Ala 
195 

Thr Ser Ala Ala 
210 

lie Val Gin Ser 
225 

Val Phe Glu Arg 



Ala lie Ser Pro 
260 

Val Leu Glu Thr 
275 

Asp Arg Gly Phe 
290 

Gly lie Thr Gin 
305 



Tyr Gly Val Glu 
200 

Glu Leu Thr lie 
215 

Ser Ser Tyr Leu 
230 

Arg Asn Thr Val 
245 

Asp Glu Ala Ser 



Pro Gin Gly Leu 
280 

Phe Cys Asp Tyr 
295 

Asp Met Leu 
310 



Ala Ala Ala Arg 



Pro Gin Ser Ala 
220 

Asn Pro Tyr Thr 
235 

Leu Gly Ala Met 
250 

Ala Phe Gin Gin 
265 

Ser Asn Gly Cys 



Ala Leu Gin Tyr 
300 



Thr Tyr Phe Gly 
205 

Met Leu Ala Gly 



Asn His Asp Ala 
240 

Ala Asp Ala Gly 
255 

Glu Pro Leu Gly 
270 

lie Gly Ala Gly 
285 

Leu Ser Glu Gin 



<210> 53 
<211> 1545 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1522) 

<223> RXA01828 

<400> 53 

catccctgat ggctaactac attctgatgg ccatcatctt gcgtatttct gacagtgccc 60 

gccgacctgt catgtccaag caagcatcgg aggtggctgc gtg aac' cgc teg att 115 

Val Asn Arg Ser lie 
1 5 

cga ate aca tec etc ttc tct ttg etc ctg ate ttg gtg etc gta gca 163 
Arg lie Thr Ser Leu Phe Ser Leu Leu Leu lie Leu Val Leu Val Ala 
10 15 20 

aac etc ace tgg att cag get ttt agg gac gat gat ctt get cag aac 211 
Asn Leu Thr Trp lie Gin Ala Phe Arg Asp Asp Asp Leu Ala Gin Asn 
25 30 35 

cca ctg aac gca cgt ggt ttc ctg gag gcg aag tec act ccg cgt gga 259 
Pro Leu Asn Ala Arg Gly Phe Leu Glu Ala Lys Ser Thr Pro Arg Gly 
40 45 50 

cag att tea act ggt ggc caa gta etc gca gag tec tec cag gac gat 307 
Gin lie Ser Thr Gly Gly Gin Val Leu Ala Glu Ser Ser Gin Asp Asp 
55 60 65 



cag ggt ttt tac cag cgc age tac ate acc aac ccg act gee tac gca 
Gin Gly Phe Tyr Gin Arg Ser Tyr lie Thr Asn Pro Thr Ala Tyr Ala 



355 
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70 75 80 85 

ccg gtg gtt ggt tac etc tct gat gtt tat gga gca get ggc ctg gaa 403 
Pro Val Val Gly Tyr Leu Ser Asp Val Tyr Gly Ala Ala Gly Leu Glu 
90 95 100 

ttg gga tac aac tct ate etc aac ggc agt gac tct tec ctg ttt ace 451 
Leu Gly Tyr Asn Ser lie Leu Asn Gly Ser Asp Ser Ser Leu Phe Thr 
105 110 115 

tec cag tgg ctg gat gtc att tct ggc age cct acc cat ggc gca aac 499 
Ser Gin Trp Leu Asp Val lie Ser Gly Ser Pro Thr His Gly Ala Asn 
120 125 130 

att gag ctg acc ttg gat ccc aat gcg cag caa act get tat gaa cag 547 
lie Glu Leu Thr Leu Asp Pro Asn Ala Gin Gin Thr Ala Tyr Glu Gin 
135 140 145 

ctg age caa age ggc tac gag ggt get gtg gtg gcg ctt cgc cca age 595 
Leu Ser Gin Ser Gly Tyr Glu Gly Ala Val Val Ala Leu Arg Pro Ser 
150 155 160 165 

act ggt gag gtg ctg gee atg gcg tea teg cca age tat gac ccc aac 643 
Thr Gly Glu Val Leu Ala Met Ala Ser Ser Pro Ser Tyr Asp Pro Asn 
170 175 180 

cag ate gtg gat cca gca acc gca gag gac get tgg get gag tac acc 691 
Gin lie Val Asp Pro Ala Thr Ala Glu Asp Ala Trp Ala Glu Tyr Thr 
185 , 190 195 

tec act gaa ggt gca ccg ctg etc aac cat gca acg cag gaa tea ctg 739 
Ser Thr Glu Gly Ala Pro Leu Leu Asn His Ala Thr Gin Glu Ser Leu 
200 205 210 

cct cct gga tct att ttc aag ate ate act act gcg gca get ttg gaa 787 
Pro Pro Gly Ser lie Phe Lys lie lie Thr Thr Ala Ala Ala Leu Glu 
215 220 225 

aac ggc tac tct get gat tec acc gtg act gca gag gca gca gtg acc 835 
Asn Gly Tyr Ser Ala Asp Ser Thr Val Thr Ala Glu Ala Ala Val Thr 
230 235 240 245 

ctg cct ggc acc aac acc acc ttg acc aac tac ggc ggt cag aca tgt 883 
Leu Pro Gly Thr Asn Thr Thr Leu Thr Asn Tyr Gly Gly Gin Thr Cys 
250 255 260 

gcg ggc ggt ggc acc act acc ctg etc acc get ttc cag etc tec tgc 931 
Ala Gly Gly Gly Thr Thr Thr Leu Leu Thr Ala Phe Gin Leu Ser Cys 
265 270 275 

aat act gcg ttt gtg gag acc ggc att gat gtt ggc gcg gat get ttg 979 
Asn Thr Ala Phe Val Glu Thr Gly lie Asp Val Gly Ala Asp Ala Leu 
280 285 290 

cgc gcg tct gee gag gac ttc gga gtg gga caa acc tac age ttg gga 1027 
Arg Ala Ser Ala Glu Asp Phe Gly Val Gly Gin Thr Tyr Ser Leu Gly 
295 300 305 

eta gat aac gtt cct ggc ggc ttg ggt gaa ate ccc gac gat gec gee 1075 
Leu Asp Asn Val Pro Gly Gly Leu Gly Glu lie Pro Asp Asp Ala Ala 
310 315 320 325 
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ctt gga caa tec age att ggc cag cgc gac gtg caa atg aac gtg ctg 1123 
Leu Gly Gin Ser Ser lie Gly Gin Arg Asp Val Gin Met Asn Val Leu 
330 335 340 

cag gec get gtc atg gca gga acc gta tec aac ggt ggc gta cgc atg 1171 
Gin Ala Ala Val Met Ala Gly Thr Val Ser Asn Gly Gly Val Arg Met 
345 350 355 

gaa cca tat ttg gta tec cgc gtc acc ggt cag gac ctg age gaa ctg 1219 
Glu Pro Tyr Leu Val Ser Arg Val Thr Gly Gin Asp Leu Ser Glu Leu 
360 365 370 

age acc cac aag ccg aaa tea gtt ggt gga gtc gag cca gaa att gca 12 67 
Ser Thr His Lys Pro Lys Ser Val Gly Gly Val Glu Pro Glu lie Ala 
375 380 385 

gaa cag ttg aag act ttg atg gaa gee tea gag cgc aat act teg ggc 1315 
Glu Gin Leu Lys Thr Leu Met Glu Ala Ser Glu Arg Asn Thr Ser Gly 
390 395 400 405 

tac acc gga att cag ate get tec aag act ggt acc gcg gaa cat ggt 13 63 
Tyr Thr Gly lie Gin lie Ala Ser Lys Thr Gly Thr Ala Glu His Gly 
410 415 420 

gat gaa aac aca cca cca cac acc tgg tac gtg gca ttc aac aac gac 1411 
Asp Glu Asn Thr Pro Pro His Thr Trp Tyr Val Ala Phe Asn Asn Asp 
.425 430 435 . 

att get gtt get gtg ttg gtg aaa gac ggc ggt gga ttt ggc acc agt 1459 
lie Ala Val Ala Val Leu Val Lys Asp Gly Gly Gly Phe Gly Thr Ser 
440 445 450 

gca act ggt ggt cag gtc gca gee cca att ggc cga get gtg ctt cag 1507 
Ala Thr Gly Gly Gin Val Ala Ala Pro lie Gly Arg Ala Val Leu Gin 
455 460 465 

gca gee gga gga ttt taaaatatga gtcaagaaga cat 1545 

Ala Ala Gly Gly Phe 

470 



<210> 54 
<211> 474 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 54 

Val Asn Arg Ser lie Arg lie Thr Ser Leu Phe Ser Leu Leu Leu lie 
15 10 15 

Leu Val Leu Val Ala Asn Leu Thr Trp lie Gin Ala Phe Arg Asp Asp 
20 25 30 

Asp Leu Ala Gin Asn Pro Leu Asn Ala Arg Gly Phe Leu Glu Ala Lys 
35 40 45 

Ser Thr Pro Arg Gly Gin lie Ser Thr Gly Gly Gin Val Leu Ala Glu 
50 55 60 



Ser Ser Gin Asp Asp Gin Gly Phe Tyr Gin Arg Ser Tyr lie Thr Asn 
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65 70 75 80 

Pro Thr Ala Tyr Ala Pro Val Val Gly Tyr Leu Ser Asp Val Tyr Gly 
85 90 95 

Ala Ala Gly Leu Glu Leu Gly Tyr Asn Ser lie Leu Asn Gly Ser Asp 
100 105 110 

Ser Ser Leu Phe Thr Ser Gin Trp Leu Asp Val lie Ser Gly Ser Pro 
115 120 125 

Thr His Gly Ala Asn lie Glu Leu Thr Leu Asp Pro Asn Ala Gin Gin 
130 135 140 

Thr Ala Tyr Glu Gin Leu Ser Gin Ser Gly Tyr Glu Gly Ala Val Val 
145 150 155 160 

Ala Leu Arg Pro Ser Thr Gly Glu Val Leu Ala Met Ala Ser Ser Pro 
165 170 175 

Ser Tyr Asp Pro Asn Gin lie Val Asp Pro Ala Thr Ala Glu Asp Ala 
180 185 190 

Trp Ala Glu Tyr Thr Ser Thr Glu Gly Ala Pro Leu Leu Asn His Ala 
195 200 205 

Thr Gin Glu Ser Leu Pro Pro Gly Ser lie Phe Lys lie lie Thr Thr 
210 215 220 

Ala Ala Ala Leu Glu Asn Gly Tyr Ser Ala Asp Ser Thr Val Thr Ala 
225 230 235 240 

Glu Ala Ala Val Thr Leu Pro Gly Thr Asn Thr Thr Leu Thr Asn Tyr 
245 250 255 

Gly Gly Gin Thr Cys Ala Gly Gly Gly Thr Thr Thr Leu Leu Thr Ala 
260 265 270 

Phe Gin Leu Ser Cys Asn Thr Ala Phe Val Glu Thr Gly lie Asp Val 
275 280 285 

Gly Ala Asp Ala Leu Arg Ala Ser Ala Glu Asp Phe Gly Val Gly Gin 
290 295 300 

T^hr Tyr Ser Leu Gly Leu Asp Asn Val Pro Gly Gly Leu Gly Glu lie 
305 310 315 320 

Pro Asp Asp Ala Ala Leu Gly Gin Ser Ser lie Gly Gin Arg Asp Val 
325 330 335 

Gin Met Asn Val Leu Gin Ala Ala Val Met Ala Gly Thr Val Ser Asn 
340 345 350 

Gly Gly Val Arg Met Glu Pro Tyr Leu Val Ser Arg Val Thr Gly Gin 
355 360 365 

Asp Leu Ser Glu Leu Ser Thr His Lys Pro Lys Ser Val Gly Gly Val 
370 375 380 

Glu Pro Glu lie Ala Glu Gin Leu Lys Thr Leu Met Glu Ala Ser Glu 
385 390 395 400 
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Arg Asn Thr Ser 



Thr Ala Glu His 
420 

Ala Phe Asn Asn 
435 

Gly Phe Gly Thr 
450 

Arg Ala Val Leu 
465 



Gly Tyr Thr Gly 
405 

Gly Asp Glu Asn 



Asp lie Ala Val 
440 

Ser Ala Thr Gly 
455 

Gin Ala Ala Gly 
470 



lie Gin lie Ala 
410 

Thr Pro Pro His 
425 

Ala Val Leu Val 



Gly Gin Val Ala 
460 

Gly Phe 



Ser Lys Thr Gly 
415 

Thr Trp Tyr Val 
430 

Lys Asp Gly Gly 
445 

Ala Pro lie Gly 



<210> 55 
<211> 1208 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1185) 

<223> RXA00612 

<400> 55 

gcc get gca gec att cag cag ggc get ggc eta gac ace atg ttg gat 48 

Ala Ala Ala Ala lie Gin Gin Gly Ala Gly Leu Asp Thr Met Leu Asp 

15 10 15 

gtt cct tct cga tat gag gtc aag ggc atg ggc tec ggc ggt gcc gcg 96 
Val Pro Ser Arg Tyr Glu Val Lys Gly Met Gly Ser Gly Gly Ala Ala 
20 25 30 

aac tgt ccc gca aat act tac tgc gtg gaa aac gca gga tec tac gcg 144 
Asn Cys Pro Ala Asn Thr Tyr Cys Val Glu Asn Ala Gly Ser Tyr Ala 
35 40 45 

cct cgc atg act ctg cag gac get etc gcg cag tec ccc aac act gca 192 
Pro Arg Met Thr Leu Gin Asp Ala Leu Ala Gin Ser Pro Asn Thr Ala 
50 55 60 

ttc gtt gaa atg ate gag cag gtt ggc gtg gac acc gtt gtg gat ctt 240 
Phe Val Glu Met lie Glu Gin Val Gly Val Asp Thr Val Val Asp Leu 
65 70 75 80 

tea gta aag ctg ggc ctg cga age tac acc gat gaa ggt tec ttc gac 288 
Ser Val Lys Leu Gly Leu Arg Ser Tyr Thr Asp Glu Gly Ser Phe Asp 
85 90 95 

ggc gaa age tea ate gcg gac tac atg aag gac aac aac 'etc ggt tct 33 6 
Gly Glu Ser Ser lie -Ala Asp Tyr Met Lys Asp Asn Asn Leu Gly Ser 
100 105 110 

tac act ctt gga cct acc get gtt aac cct ctt gaa ttg tec aat gtt 384 
Tyr Thr Leu Gly Pro Thr Ala Val Asn Pro Leu Glu Leu Ser Asn Val 
115 120 125 

get gca acc att gca tec ggt ggc atg tgg tgc gaa ccc aat ccc ate 432 
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Ala Ala Thr lie Ala Ser Gly Gly Met Trp Cys Glu Pro Asn Pro lie 
130 135 140 

gcc age gtc cat gac cgt gaa ggc aac gaa gtc tac att gac cgc cct 480 
Ala Ser Val His Asp Arg Glu Gly Asn Glu Val Tyr lie Asp Arg Pro 
145 150 155 160 

gca tgt gag cgc gcc ate gat gcc gaa acg get tea get ttg gcc gtc 528 
Ala Cys Glu Arg Ala lie Asp Ala Glu Thr Ala Ser Ala Leu Ala Val 
165 170 175 

ggc atg age aag gat acg gtc age gga act gcg gcc tct gca gcc age 576 
Gly Met Ser Lys Asp Thr Val Ser Gly Thr Ala Ala Ser Ala Ala Ser 
180 185 190 

atg tac gga tgg tec ttg cca ace gca gcg aag ace ggt ace ace gag 624 
Met Tyr Gly Trp Ser Leu Pro Thr Ala Ala Lys Thr Gly Thr Thr Glu 
195 200 205 

tec aac cag tec tea gca ttt atg ggc ttc aac age aac ttt gcc gca 672 
Ser Asn Gin Ser Ser Ala Phe Met Gly Phe Asn Ser Asn Phe Ala Ala 
210 215 220 

get cca tac ate tac aat gac ggc ace tec ace ace cca ctg tgc age 720 
Ala Pro Tyr lie Tyr Asn Asp Gly Thr Ser Thr Thr Pro Leu Cys Ser 
225 230 235 240 

ggc ccc gtc cgc cag tgc age age ggt aac etc ttc ggc ggt aac gaa 768 
Gly Pro Val Arg Gin Cys Ser Ser Gly Asn Leu Phe Gly Gly Asn Glu 
245 250 255 

cca get caa aca tgg ttt aac atg gca age aac gtc ccc gca get teg 816 
Pro Ala Gin Thr Trp Phe Asn Met Ala Ser Asn Val Pro Ala Ala Ser 
260 265 270 

caa gga aca ctg cca tec age age gat tea ttc cgc etc ggc act tec 864 
Gin Gly Thr Leu Pro Ser Ser Ser Asp Ser Phe Arg Leu Gly Thr Ser 
275 280 285 

ggc gaa etc etc aac cag gtt gtc ggc caa age gaa gcc tec get cga 912 
Gly Glu Leu Leu Asn Gin Val Val Gly Gin Ser Glu Ala Ser Ala Arg 
290 295 300 

cgc acc etc gaa gcc aaa ggc tac aag gtc ace acg cgt tea gtc tec 960 
Arg Thr Leu Glu Ala Lys Gly Tyr Lys Val Thr Thr Arg Ser Val Ser 
305 310 315 320 

ggc gcc ggc age gcg cgc ggc acc gta gtc age gca acc cct cag ggt 1008 
Gly Ala Gly Ser Ala Arg Gly Thr Val Val Ser Ala Thr Pro Gin Gly 
325 330 335 

gca gtg ctt ate gac ggt gga acc gtc att ttg gac ate tec gac ggc 1056 
Ala Val Leu lie Asp Gly Gly Thr Val lie Leu Asp lie Ser Asp Gly 
340 345 350 

aca age cct gcc ccc get gcc acc aac aat gat gac age gac gat gga 1104 
Thr Ser Pro Ala Pro Ala Ala Thr Asn Asn Asp Asp Ser Asp Asp Gly 
355 360 365 

gac acc cct get cca tea aca aac aac cgc gga aca acc att gaa gac 1152 
Asp Thr Pro Ala Pro Ser Thr Asn Asn Arg Gly Thr Thr lie Glu Asp 
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370 

gcc ate aat gac gec 
Ala lie Asn Asp Ala 
385 

aac 



375 

ate aac cag ttc ttc cgc 
lie Asn Gin Phe Phe Arg 
390 395 



380 

tagaaatacc tagttgetea 1205 

1208 



<210> 56 
<211> 395 
<212> PRT 

<213> Corynebac terium glutamicum 
<400> 56 

Ala Ala Ala Ala lie Gin Gin Gly Ala Gly Leu Asp Thr Met Leu Asp 
15 10 15 

Val Pro Ser Arg Tyr Glu Val Lys Gly Met Gly Ser Gly Gly Ala Ala 
20 25 30 

Asn Cys Pro Ala Asn Thr Tyr Cys Val Glu Asn Ala Gly Ser Tyr Ala 
35 40 45 

Pro Arg Met Thr Leu Gin Asp Ala Leu Ala Gin Ser Pro Asn Thr Ala 
50 55 60 

Phe Val Glu Met He Glu Gin Val Gly Val Asp Thr Val Val Asp Leu 
65 70 75 80 

Ser Val Lys Leu Gly Leu Arg Ser Tyr Thr Asp Glu Gly Ser Phe Asp 
85 90 95 

Gly Glu Ser Ser He Ala Asp Tyr Met Lys Asp Asn Asn Leu Gly Ser 
100 105 110 

Tyr Thr Leu Gly Pro Thr Ala Val Asn Pro Leu Glu Leu Ser Asn Val 
115 120 125 

Ala Ala Thr He Ala Ser Gly Gly Met Trp Cys Glu Pro Asn Pro He 
130 135 140 

Ala Ser Val His Asp Arg Glu Gly Asn Glu Val Tyr He Asp Arg Pro 
145 150 155 160 

Ala Cys Glu Arg Ala He Asp Ala Glu Thr Ala Ser Ala Leu Ala Val 
165 170 175 

Gly Met Ser Lys Asp Thr Val Ser Gly Thr Ala Ala Ser Ala Ala Ser 
180 185 190 

Met Tyr Gly Trp Ser Leu Pro Thr Ala Ala Lys Thr Gly Thr Thr Glu 
195 200 205 

Ser Asn Gin Ser Ser Ala Phe Met Gly Phe Asn Ser Asn Phe Ala Ala 
210 215 220 

Ala Pro Tyr He Tyr Asn Asp Gly Thr Ser Thr Thr Pro Leu Cys Ser 
225 230 235 240 



Gly Pro Val Arg Gin Cys Ser Ser Gly Asn Leu Phe Gly Gly Asn Glu 
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245 250 255 

Pro Ala Gin Thr Trp Phe Asn Met Ala Ser Asn Val Pro Ala Ala Ser 
260 265 270 

Gin Gly Thr Leu Pro Ser Ser Ser Asp Ser Phe Arg Leu Gly Thr Ser 
275 280 285 

Gly Glu Leu Leu Asn Gin Val Val Gly Gin Ser Glu Ala Ser Ala Arg 
290 295 300 

Arg Thr Leu Glu Ala Lys Gly Tyr Lys Val Thr Thr Arg Ser Val Ser 
305 310 315 320 

Gly Ala Gly Ser Ala Arg Gly Thr Val Val Ser Ala Thr Pro Gin Gly 
325 330 335 

Ala Val Leu lie Asp Gly Gly Thr Val lie Leu Asp lie Ser Asp Gly 
340 345 350 

Thr Ser Pro Ala Pro Ala Ala Thr Asn Asn Asp Asp Ser Asp Asp Gly 
355 360 365 

Asp Thr Pro Ala Pro Ser Thr Asn Asn Arg Gly Thr Thr lie Glu Asp 
370 375 380 

Ala lie Asn Asp Ala lie Asn Gin Phe Phe Arg 
385 390 395 



<210> 57 
<211> 1404 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) , . (1381) 
<223> RXA01510 

<400> 57 

ccgcgcgtat ggttcgtgcg tgagacgacg gtcgatataa ggttggagtc ctgatatcgc 60 

aagaagaatc gcaagaaaat ttgcaggaga aggagcgccc atg aaa aat gcg tgg 115 

Met Lys Asn Ala Trp 
1 5 

tgg gtt ggc tea teg gtt ggt gta ctg att gca gtg ggg get gtc ate 163 
Trp Val Gly Ser Ser Val Gly Val Leu lie Ala Val Gly Ala Val lie 
10 15 20 

ggt ggt ggc gtg tgg gtg aat cat tct ggt ttt ggt ttg gat cac ccg 211 
Gly Gly Gly Val Trp Val Asn His Ser Gly Phe Gly Leu Asp His Pro 
25 30 35 

gag ccc atg teg gtg gag atg cct gag cag ctg ttt tct tct gcg att 259 
Glu Pro Met Ser Val Glu Met Pro Glu Gin Leu Phe Ser Ser Ala lie 
40 45 50 



gat ccg gat get ttg gaa gee cca gat ttt gec act ttg gag aag gat 
Asp Pro Asp Ala Leu Glu Ala Pro Asp Phe Ala Thr Leu Glu Lys Asp 



307 
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55 60 65 

ttg acc teg cag get gcg gat tct egg ttg ggc act ttt gtc ggt gtt 355 
Leu Thr Ser Gin Ala Ala Asp Ser Arg Leu Gly Thr Phe Val Gly Val 
70 75 80 85 

gec agg gat gtg gaa tct ggt gag gtg gtg tgg gag cag aat cag ggg 403 
Ala Arg Asp Val Glu Ser Gly Glu Val Val Trp Glu Gin Asn Gin Gly 
90 95 100 

act gcg gtg agg ccg gcg teg gcg acg aag att ttg acg gcg gcg gtg 451 
Thr Ala Val Arg Pro Ala Ser Ala Thr Lys lie Leu Thr Ala Ala Val 
105 110 115 

gcg ttg tat gag ctt ggc cgt gag gac acc ate aca acg aag gtt gtt 499 
Ala Leu Tyr Glu Leu Gly Arg Glu Asp Thr He Thr Thr Lys Val Val 
120 125 130 

gag ggg gag cag ccg gga acg gtg gtg att aag gcg ggt ggt gat gtc 547 
Glu Gly Glu Gin Pro Gly Thr Val Val He Lys Ala Gly Gly Asp Val 
135 140 145 

acg ttg agt gag gag atg etc gat gat ttg gee acc cag ctt gag ggg 595 
Thr Leu Ser Glu Glu Met Leu Asp Asp Leu Ala Thr Gin Leu Glu Gly 
150 155 160 165 

caa gat att ggc act gtg ttg ate gat acg tct att tgg cct gat gag 643 
Gin Asp He Gly Thr Val Leu . He Asp Thr Ser He Trp Pro Asp Glu 
170 175 180 

ggc ttt get agt acg tgg gat cca gtg gat gtt gat get ggt tat ate 691 
Gly Phe Ala Ser Thr Trp Asp Pro Val Asp Val Asp Ala Gly Tyr He 
185 190 195 

get gat gtg gag ccc gcg atg att gag get gee cgc att ggt ggg teg 739 
Ala Asp Val Glu Pro Ala Met He Glu Ala Ala Arg He Gly Gly Ser 
200 205 210 

gag ggg gat ctg ccg agg tct cat act ccg gcg tta gat gtt gcg cag 787 
Glu Gly Asp Leu Pro Arg Ser His Thr Pro Ala Leu Asp Val Ala Gin 
215 220 225 

gcg ttg gcg gat cgt gtc ggc gcg gac acc gta gat gag ggc age get 835 
Ala Leu Ala Asp Arg Val Gly Ala Asp Thr Val Asp Glu Gly Ser Ala 
230 235 240 245 

ccg gac aaa acc gtg ctg gca tec gtg gag tct gac acg ttg gat cag 883 
Pro Asp Lys Thr Val Leu Ala Ser Val Glu Ser Asp Thr Leu Asp Gin 
250 255 260 

cgt ctt get egg atg atg aag gat tct gac aat gtg atg gca gag ggt 931 
Arg Leu Ala Arg Met Met Lys Asp Ser Asp Asn Val Met Ala Glu Gly 
265 270 275 

ate get aag gaa gtg gee gcg teg aag gat ttg get acc gat teg gcg 979 
He Ala Lys Glu Val Ala Ala Ser Lys Asp Leu Ala Thr Asp Ser Ala 
280 285 290 

agt acc teg aag atg acg ttg gag att etc aag gac aag ggc ttc gat 1027 
Ser Thr Ser Lys Met Thr Leu Glu He Leu Lys Asp Lys Gly Phe Asp 
295 300 305 
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ttg agt ggc gtg tec att gtg gat aat teg ggt ttg age ttt gac aac 1075 
Leu Ser Gly Val Ser lie Val Asp Asn Ser Gly Leu Ser Phe Asp Asn 
310 315 320 325 

etc att acg ccc cgc ctg ctt gat gat att ttg acc cgc gec gec acg 1123 
Leu lie Thr Pro Arg Leu Leu Asp Asp lie Leu Thr Arg Ala Ala Thr 
330 335 340 

gaa cct gag ttg agt tea eta ttg aca teg ctg cct ate gcg cat gga 1171 
Glu Pro Glu Leu Ser Ser Leu Leu Thr Ser Leu Pro lie Ala His Gly 
345 350 355 

acc gga acc ttg gag gat cgc tac gac gga etc tea ggt gcg ggt tgg 1219 
Thr Gly Thr Leu Glu Asp Arg Tyr Asp Gly Leu Ser Gly Ala Gly Trp 
360 365 370 

gtg egg gcg aaa act ggc act ctg acg gat aca teg gca ttg gca ggg 12 67 
Val Arg Ala Lys Thr Gly Thr Leu Thr Asp Thr Ser Ala Leu Ala Gly 
375 380 385 

gtg gtg acc teg gag teg ggg cgt gtg ttt acc ttt get ttt gtg tct 1315 
Val Val Thr Ser Glu Ser Gly Arg Val Phe Thr Phe Ala Phe Val Ser 
390 395 400 405 

aat ggt tec gcg att gtg ccg gcg cgt gag get ttg gat gag atg gcg 1363 
Asn Gly Ser Ala lie Val Pro Ala Arg Glu Ala Leu Asp Glu Met Ala 
410 415 420 

teg att ctg agg gac ttt taaggtggca tccctcatcg gga 1404 
Ser lie Leu Arg Asp Phe 
425 



<210> 58 
<211> 427 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 58 

Met Lys Asn Ala Trp Trp Val Gly Ser Ser Val Gly Val Leu lie Ala 
1 5 10 15 

Val Gly Ala Val lie Gly Gly Gly Val Trp Val Asn His Ser Gly Phe 
20 25 30 

Gly Leu Asp His Pro Glu Pro Met Ser Val Glu Met Pro Glu Gin Leu 
35 40 45 

Phe Ser Ser Ala lie Asp Pro Asp Ala Leu Glu Ala Pro Asp Phe Ala 
50 55 60 

Thr Leu Glu Lys Asp Leu Thr Ser Gin Ala Ala Asp Ser Arg Leu Gly 
65 70 75 80 

Thr Phe Val Gly Val Ala Arg Asp Val Glu Ser Gly Glu Val Val Trp 
85 90 95 



Glu Gin Asn Gin Gly Thr Ala Val Arg Pro Ala Ser Ala Thr Lys 
100 105 110 



He 
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Leu Thr Ala Ala Val Ala Leu Tyr Glu Leu Gly Arg Glu Asp Thr lie 
115 120 125 

Thr Thr Lys Val Val Glu Gly Glu Gin Pro Gly Thr Val Val lie Lys 
130 135 140 

Ala Gly Gly Asp Val Thr Leu Ser Glu Glu Met Leu Asp Asp Leu Ala 
145 150 155 160 

Thr Gin Leu Glu Gly Gin Asp lie Gly Thr Val Leu He Asp Thr Ser 
165 170 175 

He Trp Pro Asp Glu Gly Phe Ala Ser Thr Trp Asp Pro Val Asp Val 
180 185 190 

Asp Ala Gly Tyr He Ala Asp Val Glu Pro Ala Met He Glu Ala Ala 
195 200 205 

Arg He Gly Gly Ser Glu Gly Asp Leu Pro Arg Ser His Thr Pro Ala 
210 215 220 

Leu Asp Val Ala Gin Ala Leu Ala Asp Arg Val Gly Ala Asp Thr Val 
225 230 235 240 

Asp Glu Gly Ser Ala Pro Asp Lys Thr Val Leu Ala Ser Val Glu Ser 
245 250 255 

Asp Thr Leu Asp Gin Arg Leu Ala Arg Met Met Lys Asp Ser Asp Asn 
260 265 270 

Val Met Ala Glu Gly He Ala Lys Glu Val Ala Ala Ser Lys Asp Leu 
275 280 285 

Ala Thr Asp Ser Ala Ser Thr Ser Lys Met Thr Leu Glu He Leu Lys 
290 295 300 

Asp Lys Gly Phe Asp Leu Ser Gly Val Ser He Val Asp Asn Ser Gly 
305 310 315 320 

Leu Ser Phe Asp Asn Leu He Thr Pro Arg Leu Leu Asp Asp He Leu 
325 330 335 

Thr Arg Ala Ala Thr Glu Pro Glu Leu Ser Ser Leu Leu Thr Ser Leu 
340 345 350 

Pro He Ala His Gly Thr Gly Thr Leu Glu Asp Arg Tyr Asp Gly Leu 
355 360 365 

Ser Gly Ala Gly Trp Val Arg Ala Lys Thr Gly Thr Leu Thr Asp Thr 
370 375 380 

Ser Ala Leu Ala Gly Val Val Thr Ser Glu Ser Gly Arg Val Phe Thr 
385 390 395 400 

Phe Ala Phe Val Ser Asn Gly Ser Ala He Val Pro Ala Arg Glu Ala 
405 410 415 



Leu Asp Glu Met Ala Ser He Leu Arg Asp Phe 
420 425 
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<210> 59 

<211> 1962 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1939) 

<223> RXN01608 

<400> 59 

acagcgcgga attatctaga cgcacacgtg ttggtaaccg atcacaccag cgcacgctgc 60 

taatcttcac tccatgaaca aggtgcagcg caggtcactg atg gcg ttg tgc atg 115 

Met Ala Leu Cys Met 
1 5 

acg gtg gca ttt get gga gga age ctg acc gcg tgc aca cct cgt cct 163 
Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala Cys Thr Pro Arg Pro 
10 15 20 

gat acc gca gac ccc ate gca gag gaa ttc ctt caa get tgg gca teg 211 
Asp Thr Ala Asp Pro lie Ala Glu Glu Phe Leu Gin Ala Trp Ala Ser 
25 30 35 

caa gat ttc gac act att gcg gac ate acc gac caa get gac ctt gee 259 
Gin Asp Phe Asp Thr lie Ala Asp lie Thr Asp Gin Ala Asp Leu Ala 
40 45 50. 

aca gaa atg etc age acc agt ttc gat ggt ctg caa gca gac age gtt 3 07 
Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu Gin Ala Asp Ser Val 
55 60 65 

gaa ctg act ttg gat tec gtg gat tec egg gac acc ate gee acc gee 355 
Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp- Thr lie Ala Thr Ala 
70 75 80 85 

aat ttc tec gtg gtg tgg aag ctt ccc cga gac aga gaa gtt tec tac 403 
Asn Phe Ser Val Val Trp Lys Leu Pro Arg Asp Arg Glu Val Ser Tyr 
90 95 100 

gac tea teg atg acg ctg acc aag atg cgc aac gaa tgg aca gtg cgt 451 
Asp Ser Ser Met Thr Leu Thr Lys Met Arg Asn Glu Trp Thr Val Arg 
105 110 115 

tgg gaa cct tec etc gtg cac ccc aaa ctg ggc gee aac cag cac ctg 499 
Trp Glu Pro Ser Leu Val His Pro Lys Leu Gly Ala Asn Gin His Leu 
120 125 130 

gaa ttg cgc gec att gaa gcg cag cga gee aac gta att tec tec gat 547 
Glu Leu Arg Ala lie Glu Ala Gin Arg Ala Asn Val lie Ser Ser Asp 
135 140 145 

gga get ccg gtt etc gcg ccg gga agt ate tac cga gtt ttg gtt gat 595 
Gly Ala Pro Val Leu Ala Pro Gly Ser lie Tyr Arg Val Leu Val Asp 
150 155 160 165 

ccc age gca ggg gat gee gat gtg gtg gtc aag agg gtg gca gat tat 643 
Pro Ser Ala Gly Asp Ala Asp Val Val Val Lys Arg Val Ala Asp Tyr 
170 175 180 
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ttg aat gaa gcc cat gcg act gat gag aat gtg aac acc ctt gat gtc 691 
Leu Asn Glu Ala His Ala Thr Asp Glu Asn Val Asn Thr Leu Asp Val 
185 190 195 

gaa gac att atg age aat ctt ggc gat tec acc tat tea etc acc aca 739 
Glu Asp lie Met Ser Asn Leu Gly Asp Ser Thr Tyr Ser Leu Thr Thr 
200 205 210 

gtt gat gcc aat ttg ggt gcc cgc atg gaa cag gat eta gcg ggg att 787 
Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin Asp Leu Ala Gly lie 
215 220 225 

ccg ggg ctg acg ttc aat gag gaa gca tec atg gta gcc acc gac cca 835 
Pro Gly Leu Thr Phe Asn Glu Glu Ala Ser Met Val Ala Thr Asp Pro 
230 235 240 245 

ggt ttt get ccg gat att gtg tct cgc gtt gcg cgc att gtg gaa gat 883 
Gly Phe Ala Pro Asp lie Val Ser Arg Val Ala Arg lie Val Glu Asp 
250 255 260 

gaa tta gaa gga tec aat ggt tgg cgc gcc tec att gtc act tec aat 931 
Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser lie Val Thr Ser Asn 
265 270 275 

ggt gcg gtg att gat gat ate gcc tac gac gcc cca gag ctt gcc ccc 979 
Gly Ala Val lie Asp Asp lie Ala Tyr Asp Ala Pro Glu Leu Ala Pro 
280 285 290 

age gtg agg ate age ctg gat cac aac gtt caa cga gca gcg gaa gaa 1027 
Ser Val Arg lie Ser Leu Asp His Asn Val Gin Arg Ala Ala Glu Glu 
295 300 305 

gcc gta gac ctg cgc get gag atg aaa gcc atg atg gtg gtc atg agg 1075 
Ala Val Asp Leu Arg Ala Glu Met Lys Ala Met Met Val Val Met Arg 
310 315 320 325 

cca tec act ggt gaa ate etc gca gtg gcc caa aca gat gaa get gac 1123 
Pro Ser Thr Gly Glu lie Leu Ala Val Ala Gin Thr Asp Glu Ala Asp 
330 335 340 

aaa gac ggc gat gtt gcg ctg atg gga caa tac cca ccg gga teg aca 1171 
Lys Asp Gly Asp Val Ala Leu Met Gly Gin Tyr Pro Pro Gly Ser Thr 
345 350 355 

ttc aag ate ate act gca gcc gcg ggg ttg gcg cat gaa gga tta act 1219 
Phe Lys lie lie Thr Ala Ala Ala Gly Leu Ala His Glu Gly Leu Thr 
360 365 370 

cca gac age att gtg cca tgc cct ggc acc atg aat ate tac ggc cga 12 67 
Pro Asp Ser lie Val Pro Cys Pro Gly Thr Met Asn lie Tyr Gly Arg 
375 380 385 

att gtc acc aac tac aac age ttc tec ttg ggc aac acc tea ttg gat 1315 
lie Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly Asn Thr Ser Leu Asp 
390 395 400 405 

gat get ttt gcc aat tea tgc aac acc act ttc gcg gat att ttc cac 1363 
Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe Ala Asp lie Phe His 
410 415 420 

cac ttg gag cca ggc caa ctg aaa aat gtg get aag cag ttt ggc etc 1411 
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His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala Lys Gin Phe Gly Leu 
425 430 435 

gga att gat tat caa ate cca ggc ctt gac acc atg acg gga teg gtg 1459 
Gly lie Asp Tyr Gin lie Pro Gly Leu Asp Thr Met Thr Gly Ser Val 
440 445 450 

cct gaa ggt gac ate gtg ttg gac cgt acc gaa tct ggt tac ggc cag 1507 
Pro Glu Gly Asp lie Val Leu Asp Arg Thr Glu Ser Gly Tyr Gly Gin 
455 460 465 

ggt ctt gac eta gca agt ccc ttt ggc atg gcg ttg gtc gee tec act 1555 
Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala Leu Val Ala Ser Thr 
470 475 480 485 

gca gee acc ggt tea gtt ccc acg cca acg ctg att tct gga cat gaa 1603 
Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu lie Ser Gly His Glu 
490 495 500 

act gtt gee agt gaa gaa gtt ctg gcg ctt gat cca gaa gtc ctt gee 1651 
Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp Pro Glu Val Leu Ala 
505 510 515 

aat gtg cag egg atg atg aaa tec gtg gtc aat gac ggt acc get cgt 1699 
Asn Val Gin Arg Met Met Lys Ser Val Val Asn Asp Gly Thr Ala Arg 
520 525 530 

ggc atg cgc caa acc ggt ggc cag ate tac gca aag aca ggt gaa gee 1747 
Gly Met Arg Gin Thr Gly Gly Gin He Tyr Ala Lys Thr Gly Glu Ala 
535 540 545 

gaa ate aac gaa ggc tec cat gcg tgg ttc acc ggc tac cgc gaa gat 17 95 
Glu He Asn Glu Gly Ser His Ala Trp Phe Thr Gly Tyr Arg Glu Asp 
550 555 560 565 

gac ate get ttt gee acc etc gtg gtg ttg ggc gga ggc tec gaa gcg 1843 
Asp He Ala Phe Ala Thr Leu Val Val Leu Gly Gly Gly Ser Glu Ala 
570 575 580 

get gee get gtg aca gat cag ttc ttt gtg aaa etc gat gag ctt cgc 1891 
Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys Leu Asp Glu Leu Arg 
585 590 595 

gca ggg gga gaa gtt gca gtc agt gaa get gaa gag cag cca gtc ggc 1939 
Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu Glu Gin Pro Val Gly 
600 605 610 

taaaaaatag cctccatcca acc 1962 



<210> 60 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 60 

Met Ala Leu Cys Met Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala 
15 10 15 

Cys Thr Pro Arg Pro Asp Thr Ala Asp Pro He Ala Glu Glu Phe Leu 
20 25 30 
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Gin Ala Trp Ala 
35 

Gin Ala Asp Leu 
50 

Gin Ala Asp Ser 
65 

Thr lie Ala Thr 



Arg Glu Val Ser 
100 

Glu Trp Thr Val 
115 

Ala Asn Gin His 
130 

Val lie Ser Ser 
145 

Arg Val Leu Val 



Arg Val Ala Asp 
180 

Asn Thr Leu Asp 
195 

Tyr Ser Leu Thr 
210 

Asp Leu Ala Gly 
225 

Val Ala Thr Asp 



Arg lie Val Glu 
260 

lie Val Thr Ser 
275 

Pro Glu Leu Ala 
290 

Arg Ala Ala Glu 
305 

Met Val Val Met 



Thr Asp Glu Ala 
340 



Ser Gin Asp Phe 
40 

Ala Thr Glu Met 
55 

Val Glu Leu Thr 
70 

Ala Asn Phe Ser 
85 

Tyr Asp Ser Ser 



Arg Trp Glu Pro 
120 

Leu Glu Leu Arg 
135 

Asp Gly Ala Pro 
150 

Asp Pro Ser Ala 
165 

Tyr Leu Asn Glu 



Val Glu Asp lie 
200 

Thr Val Asp Ala 
215 

lie Pro Gly Leu 
230 

Pro Gly Phe Ala 
245 

Asp Glu Leu Glu 



Asn Gly Ala Val 
280 

Pro Ser Val Arg 
295 

Glu Ala Val Asp 
310 

Arg Pro Ser Thr 
325 

Asp Lys Asp Gly 



Asp Thr lie Ala 



Leu Ser Thr Ser 
60 

Leu Asp Ser Val 
75 

Val Val Trp Lys 
90 

Met Thr Leu Thr 
105 

Ser Leu Val His 



Ala lie Glu Ala 
140 

Val Leu Ala Pro 
155 

Gly Asp Ala Asp 
170 

Ala His Ala Thr 
185 

Met Ser Asn Leu 



Asn Leu Gly Ala 
220 

Thr Phe Asn Glu 
235 

Pro Asp lie Val 
250 

Gly Ser Asn Gly 
265 

lie Asp Asp lie 



lie Ser Leu Asp 
300 

Leu Arg Ala Glu 
315 

Gly Glu lie Leu 
330 

Asp Val Ala Leu 
345 



Asp lie Thr Asp 
45 

Phe Asp Gly Leu 



Asp Ser Arg Asp 
80 

Leu Pro Arg Asp 
95 

Lys Met Arg Asn 
110 

Pro Lys Leu Gly 
125 

Gin Arg Ala Asn 



Gly Ser lie Tyr 
160 

Val Val Val Lys 
175 

Asp Glu Asn Val 
190 

Gly Asp Ser Thr 
205 

Arg Met Glu Gin 



Glu Ala Ser Met 
240 

Ser Arg Val Ala 
255 

Trp Arg Ala Ser 
270 

Ala Tyr Asp Ala 
285 

His Asn Val Gin 



Met Lys Ala Met 
320 

Ala Val Ala Gin 
335 

Met Gly Gin Tyr 
350 
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Pro Pro Gly Ser Thr Phe Lys lie lie Thr Ala Ala Ala Gly Leu Ala 
355 360 365 

His Glu Gly Leu Thr Pro Asp Ser lie Val Pro Cys Pro Gly Thr Met 
370 375 380 

Asn lie Tyr Gly Arg lie Val Thr Asn Tyr Asn Ser Phe Ser Leu Gly 
385 390 395 400 

Asn Thr Ser Leu Asp Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe 
405 410 415 

Ala Asp lie Phe His His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala 
420 * 425 430 

Lys Gin Phe Gly Leu Gly lie Asp Tyr Gin lie Pro Gly Leu Asp Thr 
435 440 445 

Met Thr Gly Ser Val Pro Glu Gly Asp lie Val Leu Asp Arg Thr Glu 
450 455 460 

Ser Gly Tyr Gly Gin Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala 
465 470 475 480 

Leu Val Ala Ser Thr Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu 
485 490 495 

lie Ser Gly His Glu Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp 
500 505 510 

Pro Glu Val Leu Ala Asn Val Gin Arg Met Met Lys Ser Val Val Asn 
515 520 525 

Asp Gly Thr Ala Arg Gly Met Arg Gin Thr Gly Gly Gin lie Tyr Ala 
530 535 540 

. Lys Thr Gly Glu Ala Glu lie Asn Glu Gly Ser His Ala Trp Phe Thr 
545 550 555 560 

Gly Tyr Arg Glu Asp Asp lie Ala Phe Ala Thr Leu Val Val Leu Gly 
565 570 575 

Gly Gly Ser Glu Ala Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys 
580 585 590 

Leu Asp Glu Leu Arg Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu 
595 600 605 

Glu Gin Pro Val Gly 
610 



<210> 61 
<211> 1962 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1939) 
<223> FRXA01608 
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iZwl** a t t»t«. g . c g =«c.c gtg tt 9g t.,= C9 «=.=.c« g = 9 =a= g « 9 c 60 

ta . t c»cac t =c,t g a.ca a g9 t 9 =, g e g ca 9g ,ca=t g 9 c g «« «= «*. 11 

1 5 

s si s s e s s e 2 s s e - e s e " 

E E E S E S E 85 E E S E E S S 2 
E E S S E £ S E S E 5 E E S - K 

40 45 

E E E e e = s - s ® s i s s = " 

55 60 

„ a f tec caa gac acc ate gec acc gec 

E 2 E E E - - - - « U - .i. - - - 

70 75 

„~ ,-t-t- >rc caa gac aga gaa gtt tec tac 

E E E 52 53 £ 5' - - «■ - - G1 " val Tyt 

90 33 

^rt acc aag atg cgc aac gaa tgg aca gtg cgt 

E E E E £ E E E «■ » ox- «p s vai «. 

105 J " LU 

S E E E E 52 E E E S S E E S E E 
E 2 5 E E E E S S E E S E S S E 

135 140 
gga get eeg gtt etc gcg cc g gga agt ate tac cga gtt ttg gtt gat 
Sly Ala Pro Val Leu Ala Pro Gly Ser He Tyr g ^ 
150 155 

^ „ at - ota ata ate aag agg gtg gca gat tat 

E E E E E E E 52 5»? 5»i ». « »i »p ^ 

170 

2 E E E E E E E E E E E E 2 E E 
E S S S E E E i E E E E E E E E 



211 



259 



307 



355 



403 



451 



499 



547 



595 



643 



691 



739 



787 
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Val Asp Ala Asn Leu Gly Ala Arg Met Glu Gin Asp Leu Ala Gly He 

215 220 225 

r,™ r-hfr aca ttc aat gag gaa gca tec atg gta gec acc gac cca 

Pro G?y Leu Phe -n Glu Glu Ala Ser Met Val Ala Thr Asp Pro 

230 235 240 

aat ttt act ccg gat att gtg tct cgc gtt gcg cgc att gtg gaa gat 
fly Phe Ala Pro Lp He Val Ser Arg Val Ala Arg He Val Glu Asp 



250 



gaa tta gaa gga tec aat ggt tgg cgc gec tec att gtc act tec aat 
Glu Leu Glu Gly Ser Asn Gly Trp Arg Ala Ser He Val Thr Ser Asn 
265 270 275 

t-t- aai- atr acc tac qac gee cca gag ctt gee ccc 

Sy 111 tl S X£ Xp fie K Tyr Lp L. Pro Glu Leu Al. Pro 
280 285 

f« a fr aac eta gat cac aac gtt caa cga gca gcg gaa gaa 

Ser S3 Arg fie Ser Leu Lp His Asn Val Gin Arg Ala Ala Glu Glu 
295 300 305 

rr^ r-t-o cac act gag atg aaa gec atg atg gtg gtc atg agg 
HI Asp Leu Arg Ala Glu Me? Lys Ala Met Met Val Val Met Arg 

310 315 320 

cca tec act ggt gaa ate etc gca gtg gee caa aca gat gaa get gac 
Pro Ser Thr Sy Slu He Leu Ala Val Ala Gin Thr Asp Glu Ala Asp 



835 



883 



931 



979 



1027 



1075 



1123. 



330 



^ rrt-r nra eta ata gga caa tac cca ccg gga teg aca 

I" Xp S5 S 5S K Mel Sy Gin Tyr Pro Pro Gly Ser Thr 

345 350 

t-t-r aaa ate ate act gca gee gcg ggg ttg gcg cat gaa gga tta act 
Phe Lys lie He Thr Ala Ala Ala Gly Leu Ala His Glu Gly Leu Thr 
360 365 370 

~<-t- rrt-rt r-c-a tac cct age acc atg aat ate tac ggc cga 
Tro Asp IS fie Va! Pro Cys Pro SJy Thr Met Asn He Tyr Gly Arg 
375 380 385 

att ate acc aac tac aac age ttc tec ttg ggc aac acc tea ttg gat 

fie Val tS Asn Tyr Asn Ser Phe Ser Leu Gly Asn Thr Ser Leu Asp 

^ „ "iqc 400 

390 Jyb 

«r.f ttt crcc aat tea tgc aac acc act ttc gcg gat att ttc cac 
£p 111 Ph. Ill "„ ser Cys As„ Thr Thr Phe Al. Asp lie Phe Mrs 
410 415 

cac tta gag cca ggc caa ctg aaa aat gtg get aag cag ttt ggc etc 
nit Leu III Pro G?y Gin Leu Lys Asn Val Ala Lys Gin Phe Gly Leu 
425 4 30 435 

r- as ate cca ggc ctt gac acc atg acg gga teg gtg 
11" "e Sp Sr Gl„ fl. Pro Sy «. »P Thr Met Thr Gly Ser v.! 

« ««t- rr^ ate ata ttg gac cgt acc gaa tct ggt tac ggc cag 
Pro Glu fly Asp fie S? Leu Lp Arg Thr Glu Ser Gly Tyr Gly Gin 



1171 



1219 



1267 



1315 



1363 



1411 



1459 



1507 
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455 460 465 



aat ctt aac eta gca agt ccc ttt ggc atg gcg ttg gtc gec tec act 
lly Leu £p Leu La Ser Pro Phe Gly Met Ala Leu Val Ala Ser Thr 
470 475 480 

t-r-a ott ccc acq cca acg ctg att tct gga cat gaa 
S HI S S S !S Pro Tfc? Pro Jbr He S« Gly His olu 

490 495 S 

rrt-t- acc aat gaa gaa gtt ctg gcg ctt gat cca gaa gtc ctt gee 
Thr Sal Ala Ser S!u Glu Val Leu Ala Leu Asp Pro Glu Val Leu Ala 

aat ato cag egg atg atg aaa tec gtg gtc aat gac ggt acc get cgt 
n 5a? Ill Arg Me? Met Lys Ser Val Val Asn Asp Gly Thr Ala Arg 
520 525 530 

^ arr aat aac cag ate tac gca aag aca ggt gaa gec 

SE 2 Arg Gin Thr Sj SS OlS Xle Tyr Ala Lys Thr Gly Glu Ala 
535 540 545 

aaa ate aac gaa ggc tec cat gcg tgg ttc acc ggc tac cgc gaa gat 
ITu lit Asn Glu Sly Ser His Ala Trp Phe Thr Gly Tyr Arg Glu Asp 
550 555 560 

aac ate act ttt gee acc etc gtg gtg ttg ggc gga ggc tec gaa gcg 
III Se Si Phe Ala Thr Leu Val Val Leu Gly Gly Gly Ser Glu Ala 



570 



ss s si ss - s e ?«? £ £ £ s: £ s 
s ss ss r» ss ?s s s: in is sk ™ & ss 

600 605 610 

taaaaaatag cctccatcca acc 



1555 



1603 



1651 



1699 



1747 



1795 



1843 



1891 



1939 



1962 



<210> 62 
<211> 613 
<212> PRT 

<213> Corynebacterium glutamicum 

M e2°La 2 Leu Cys Met Thr Val Ala Phe Ala Gly Gly Ser Leu Thr Ala 
1 5 10 

Cys Thr Pro Arg Pro Asp Thr Ala Asp Pro He Ala Glu Glu Phe Leu 
20 25 30 

Gin Ala Trp Ala Ser Gin Asp Phe Asp Thr He Ala Asp He Thr Asp 
35 40 45 

Gin Ala Asp Leu Ala Thr Glu Met Leu Ser Thr Ser Phe Asp Gly Leu 
50 55 6° 

Gin Ala Asp Ser Val Glu Leu Thr Leu Asp Ser Val Asp Ser Arg Asp 



65 



70 
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Thr lie Ala Thr 



Arg Glu Val Ser 
100 

Glu Trp Thr Val 
115 

Ala Asn Gin His 
130 

Val lie Ser Ser 
145 

Arg Val Leu Val 



Arg Val Ala Asp 
180 

Asn Thr Leu Asp 
195 

Tyr Ser Leu Thr 
210 

Asp Leu Ala Gly 
225 

Val Ala Thr Asp 



Arg lie Val Glu 
260 

lie Val Thr Ser 
275 

Pro Glu Leu Ala 
290 

Arg Ala Ala Glu 
305 

Met Val Val Met 



Thr Asp Glu Ala 
340 

Pro Pro Gly Ser 
355 

His Glu Gly Leu 
370 

Asn lie Tyr Gly 
385 



Ala Asn Phe Ser 
85 

Tyr Asp Ser Ser 



Arg Trp Glu Pro 
120 

Leu Glu Leu Arg 
135 

Asp Gly Ala Pro 
150 

Asp Pro Ser Ala 
165 

Tyr Leu Asn Glu 



Val Glu Asp lie 
200 

Thr Val Asp Ala 
215 

lie Pro Gly Leu 
230 

Pro Gly Phe Ala 
245 

Asp Glu Leu Glu 



Asn Gly Ala Val 
280 

Pro Ser Val Arg 
295 

Glu Ala Val Asp 
310 

Arg Pro Ser Thr 
325 

Asp Lys Asp Gly 



Thr Phe Lys lie 
360 

Thr Pro Asp Ser 
375 

Arg lie Val Thr 
390 



Val Val Trp Lys 
90 

Met Thr Leu Thr 
105 

Ser Leu Val His 



Ala lie Glu Ala 
140 

Val Leu Ala Pro 
155 

Gly Asp Ala Asp 
170 

Ala His Ala Thr 
185 

Met Ser Asn Leu 



Asn Leu Gly Ala 
220 

Thr Phe Asn Glu 
235 

Pro Asp lie Val 
250 

Gly Ser Asn Gly 
265 

lie Asp Asp lie 



lie Ser Leu Asp 
300 

Leu Arg Ala Glu 
315 

Gly Glu lie Leu 
330 

Asp Val Ala Leu 
345 

lie Thr Ala Ala 



lie Val Pro Cys 
380 

Asn Tyr Asn Ser 
395 



Leu Pro Arg Asp 
95 

Lys Met Arg Asn 
110 

Pro Lys Leu Gly 
125 

Gin Arg Ala Asn 



Gly Ser lie Tyr 
160 

Val Val Val Lys 
175 

Asp Glu Asn Val 
190 

Gly Asp Ser Thr 
205 

Arg Met Glu Gin 



Glu Ala Ser Met 
240 

Ser Arg Val Ala 
255 

Trp Arg Ala Ser 
270 

Ala Tyr Asp Ala 
285 

His Asn Val Gin 



Met Lys Ala Met 
320 

Ala Val Ala Gin 
335 

Met Gly Gin Tyr 
350 

Ala Gly Leu Ala 
365 

Pro Gly Thr Met 



Phe Ser Leu Gly 
400 
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Asn Thr Ser Leu Asp Asp Ala Phe Ala Asn Ser Cys Asn Thr Thr Phe 
405 410 415 

Ala Asp lie Phe His His Leu Glu Pro Gly Gin Leu Lys Asn Val Ala 
420 425 430 

Lys Gin Phe Gly Leu Gly lie Asp Tyr Gin lie Pro Gly Leu Asp Thr 
435 440 445 

Met Thr Gly Ser Val Pro Glu Gly Asp lie Val Leu Asp Arg Thr Glu 
450 455 460 

Ser Gly Tyr Gly Gin Gly Leu Asp Leu Ala Ser Pro Phe Gly Met Ala 
465 470 475 480 

Leu Val Ala Ser Thr Ala Ala Thr Gly Ser Val Pro Thr Pro Thr Leu 
485 490 495 

lie Ser Gly His Glu Thr Val Ala Ser Glu Glu Val Leu Ala Leu Asp 
500 505 510 

Pro Glu Val Leu Ala Asn Val Gin Arg Met Met Lys Ser Val Val Asn 
515 520 525 

Asp Gly Thr Ala Arg Gly Met Arg Gin Thr Gly Gly Gin lie Tyr Ala 
530 v 535 540 

Lys Thr Gly Glu Ala Glu lie Asn Glu Gly Ser His Ala Trp Phe Thr 
545 550 555 560 

Gly Tyr Arg Glu Asp Asp lie Ala Phe Ala Thr Leu Val Val Leu Gly 
565 570 575 

Gly Gly Ser Glu Ala Ala Ala Ala Val Thr Asp Gin Phe Phe Val Lys 
580 585 590 

Leu Asp Glu Leu Arg Ala Gly Gly Glu Val Ala Val Ser Glu Ala Glu 
595 600 605 

Glu Gin Pro Val Gly 
610 



<210> 63 
<211> 1278 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1255) 
<223> RXA01270 

<400> 63 

gcatgcacat gcagaaagcc tcgctcctaa taatctcgat agagatcgat ttatgcaacg 60 

tgctggaaaa ctagcttcaa cagattcgga gatcatctaa atg act aat gaa cga 115 

Met Thr Asn Glu Arg 
1 5 

att ttt eta tea teg cca gat gta aca cag tta gag gaa gac gca ttg 163 
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lie Phe Leu Ser Ser Pro Asp Val Thr Gin Leu Glu Glu Asp Ala Leu 
10 15 20 

gta cgc gca ate cga tea gga tgg att gca ccg ctt ggt cca gaa gtt 211 
Val Arg Ala lie Arg Ser Gly Trp lie Ala Pro Leu Gly Pro Glu Val 
25 30 35 

gat gcg ttt gag caa gaa ctt get gag tat tgt ggc cgc aaa tat gtt 259 
Asp Ala Phe Glu Gin Glu Leu Ala Glu Tyr Cys Gly Arg Lys Tyr Val 
40 45 50 

gtt gca ctt tea teg ggt act gca gec etc cac tta ggt eta tta gca 307 
Val Ala Leu Ser Ser Gly Thr Ala Ala Leu His Leu Gly Leu Leu Ala 
55 60 65 

eta ggc gtt gga gaa gga gac ttg gtt ctt aca tea tea atg act ttt 355 
Leu Gly Val Gly Glu Gly Asp Leu Val Leu Thr Ser Ser Met Thr Phe 
70 75 80 85 

gca gcg ace acc aac gca att gtt tat acg ggt get gag cca att ttc 403 
Ala Ala Thr Thr Asn Ala lie Val Tyr Thr Gly Ala Glu Pro lie Phe 
90 95 100 

gtg gac tgc gat gaa tct gga aat atg gat cca gat ctt tta gaa aaa 451 
Val Asp Cys Asp Glu Ser Gly Asn Met Asp Pro Asp Leu Leu Glu Lys 
105 110 115 

gee ttt get gag eta aag agt gaa gga aag gaa gta aag get gta gta 499 
Ala Phe Ala Glu Leu Lys Ser Glu Gly Lys Glu Val Lys Ala Val Val 
120 125 130 

cct gtc gat eta ctt ggc aaa gtt gtt cag cac gag aag att aaa aag 547 
Pro Val Asp Leu Leu Gly Lys Val Val Gin His Glu Lys lie Lys Lys 
135 140 145 

att get gat gaa tac ggg gca gta gtg ctt tct gat gee get gaa tec 595 
lie Ala Asp Glu Tyr Gly Ala Val Val Leu Ser Asp Ala Ala Glu Ser 
150 155 160 165 

ttg ggc gee att cgc aat gga aag tct get gca gca tat gga gtg gcg 643 
Leu Gly Ala lie Arg Asn Gly Lys Ser Ala Ala Ala Tyr Gly Val Ala 
170 175 180 

gca gcg gtt tec ttc aac gga aac aaa att atg act acc age ggt ggt 691 
Ala Ala Val Ser Phe Asn Gly Asn Lys lie Met Thr Thr Ser Gly Gly 
185 190 195 

gga get ttg tta act gat gac aag gat att gca gac aac gtc cgc tat 739 
Gly Ala Leu Leu Thr Asp Asp Lys Asp lie Ala Asp Asn Val Arg Tyr 
200 205 210 

ctt gcg aca caa get cgc caa cct gta gtt cat tac gaa cac acc gat 7 87 
Leu Ala Thr Gin Ala Arg Gin Pro Val Val His Tyr Glu His Thr Asp 
215 220 225 

gtt ggg tat aac tat cgc ctt tea aat ate etc get gca ctg gga cga 835 
Val Gly Tyr Asn Tyr Arg Leu Ser Asn lie Leu Ala Ala Leu Gly Arg 
230 235 240 245 

get caa ctt tec cga etc gac aag atg att gag cgt cga cgt caa cac 883 
Ala Gin Leu Ser Arg Leu Asp Lys Met lie Glu Arg Arg Arg Gin His 
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250 255 260 

cgt gcg ttc tat cga gaa ttg ttt gca ggt gtt tct gga gta gag ate 931 
Arg Ala Phe Tyr Arg Glu Leu Phe Ala Gly Val Ser Gly Val Glu lie 
265 270 275 

ttt ggc gag cca tea ggg gtc gat ggt ggc gac act att gat aat ttc 97 9 
Phe Gly Glu Pro Ser Gly Val Asp Gly Gly Asp Thr lie Asp Asn Phe 
280 285 290 

tgg etc act tct att ctt att gat aaa gaa gtt gcg gga ttt age tct 1027 
Trp Leu Thr Ser lie Leu lie Asp Lys Glu Val Ala Gly Phe Ser Ser 
295 300 305 

gaa gat ctt cga tea gtt eta aat cag gcg aat att gag tct cgt ccc 1075 
Glu Asp Leu Arg Ser Val Leu Asn Gin Ala Asn lie Glu Ser Arg Pro 
310 315 320 325 

ttg tgg aaa cca atg cat etc cag cca gta ttt aag aag tat cgt age 1123 
Leu Trp Lys Pro Met His Leu Gin Pro Val Phe Lys Lys Tyr Arg Ser 
330 335 340 

ttc ace aat gaa gaa gga cag agg eta ttt gat tea ggg ctt tct etc 1171 
Phe Thr Asn Glu Glu Gly Gin Arg Leu Phe Asp Ser Gly Leu Ser Leu 
345 350 355 

cca age ggt tea gta ctt gat aat gcg tea atg aat cgt gtt gag act 1219 
Pro Ser Gly Ser Val Leu Asp Asn Ala Ser Met Asn Arg Val Glu Thr 
360 365 370 

aca att ggc cag ttt ttg gag agt cag cat gcg ate taagtacaaa 12 65 

Thr lie Gly Gin Phe Leu Glu Ser Gin His Ala lie 
375 380 385 

aactatggcg tag 1278 



<210> 64 
<211> 385 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 64 

Met Thr Asn Glu Arg lie Phe Leu Ser Ser Pro Asp Val Thr Gin Leu 
15 10 15 

Glu Glu Asp Ala Leu Val Arg Ala lie Arg Ser Gly Trp lie Ala Pro 
20 25 30 

Leu Gly Pro Glu Val Asp Ala Phe Glu Gin Glu Leu Ala Glu Tyr Cys 
35 40 45 

Gly Arg Lys Tyr Val Val Ala Leu Ser Ser Gly Thr Ala Ala Leu His 
50 55 60 

Leu Gly Leu Leu Ala Leu Gly Val Gly Glu Gly Asp Leu Val Leu Thr 
65 70 75 80 



Ser Ser Met Thr Phe Ala Ala Thr Thr Asn Ala lie Val Tyr Thr Gly 
85 90 95 
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Ala Glu Pro lie Phe Val Asp Cys Asp Glu Ser Gly Asn Met Asp Pro 
100 105 110 

Asp Leu Leu Glu Lys Ala Phe Ala Glu Leu Lys Ser Glu Gly Lys Glu 
115 120 125 

Val Lys Ala Val Val Pro Val Asp Leu Leu Gly Lys Val Val Gin His 
130 135 140 

Glu Lys lie Lys Lys lie Ala Asp Glu Tyr Gly Ala Val Val Leu Ser 
145 150 155 160 

Asp Ala Ala Glu Ser Leu Gly Ala lie Arg Asn Gly Lys Ser Ala Ala 
165 170 175 

Ala Tyr Gly Val Ala Ala Ala Val Ser Phe Asn Gly Asn Lys lie Met 
180 185 190 

Thr Thr Ser Gly Gly Gly Ala Leu Leu Thr Asp Asp Lys Asp lie Ala 
195 200 205 

Asp Asn Val Arg Tyr Leu Ala Thr Gin Ala Arg Gin Pro Val Val His 
210 215 220 

Tyr Glu His Thr Asp Val Gly Tyr Asn Tyr Arg Leu Ser Asn lie Leu 
225 230 235 240 

Ala Ala Leu Gly Arg Ala Gin Leu Ser Arg Leu Asp Lys Met lie Glu 
245 250 255 

Arg Arg Arg Gin His Arg Ala Phe Tyr Arg Glu Leu Phe Ala Gly Val 
260 265 270 

Ser Gly Val Glu lie Phe Gly Glu Pro Ser Gly Val Asp Gly Gly Asp 
275 280 285 

Thr lie Asp Asn Phe Trp Leu Thr Ser lie Leu lie Asp Lys Glu Val 
290 295 300 

Ala Gly Phe Ser Ser Glu Asp Leu Arg Ser Val Leu Asn Gin Ala Asn 
305 310 315 320 

lie Glu Ser Arg Pro Leu Trp Lys Pro Met His Leu Gin Pro Val Phe 
325 330 335 

Lys Lys Tyr Arg Ser Phe Thr Asn Glu Glu Gly Gin Arg Leu Phe Asp 
340 345 350 

Ser Gly Leu Ser Leu Pro Ser Gly Ser Val Leu Asp Asn Ala Ser Met 
355 360 365 

Asn Arg Val Glu Thr Thr lie Gly Gin Phe Leu Glu Ser Gin His Ala 
370 375 380 

lie 
385 



<210> 65 
<211> 1797 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1774) 
<223> RXN00549 

<400> 65 

aaagagcagc ggcaaaaggc gcttaaagag cgactctaag ggctacgctg taagaaacac 60 

catcattggt gccattgttg ctgtcatttt gattccagta atg gtc ttc atg ggt 115 

Met Val Phe Met Gly 
1 5 

get tac ate atg gtt gat gtt cca gaa ccg gaa gag ttg gtt tea ccc 163 
Ala Tyr lie Met Val Asp Val Pro Glu Pro Glu Glu Leu Val Ser Pro 
10 15 20 

cag gtt teg cag att tac gca tct gac ggt gag act gaa ttg gca cgc 211 
Gin Val Ser Gin lie Tyr Ala Ser Asp Gly Glu Thr Glu Leu Ala Arg 
25 30 35 

ate gtt cct cca gaa ggc aac cgc cag atg gtg acg ate gat cag gtg 259 
lie Val Pro Pro Glu Gly Asn Arg Gin Met Val Thr lie Asp Gin Val 
40 45 50 

cct gac act gtg aaa aat gcg gtg gtg get gcg gaa gac cga gag ttt 307 
Pro Asp Thr Val Lys Asn Ala Val Val Ala Ala Glu Asp Arg Glu Phe 
55 60 65 

tac aca aac ccc ggt ttt tec att act ggc tat gec cga gca gca ctt 355 
Tyr Thr Asn Pro Gly Phe Ser lie Thr Gly Tyr Ala Arg Ala Ala Leu 
70 75 80 85 

ggc gta ate act ggt gat tct tea gcg ggt ggt ggt tec ace att act 403 
Gly Val lie Thr Gly Asp Ser Ser Ala Gly Gly Gly Ser Thr lie Thr 
90 95 100 

cag cag tat gtg aag aag get gtg gtt ggt gat gag cgt teg ctg ate 451 
Gin Gin Tyr Val Lys Lys Ala Val Val Gly Asp Glu Arg Ser Leu lie 
105 110 115 

cgt aag get aag gaa ttg gtc tat tec gcg aag atg gee aat gag tgg 499 
Arg Lys Ala Lys Glu Leu Val Tyr Ser Ala Lys Met Ala Asn Glu Trp 
120 125 130 

tct aag gac gag gtc ctt gag get tat etc aac act gtg tac ttc ggt 547 
Ser Lys Asp Glu Val Leu Glu Ala Tyr Leu Asn Thr Val Tyr Phe Gly 
135 140 145 

cga aat gee tat ggt gtg cag get gca get cat gca ttc ttt gat aag 595 
Arg Asn Ala Tyr Gly Val Gin Ala Ala Ala His Ala Phe Phe Asp Lys 
150 155 160 165 

cca gta gaa gag etc acg get get gag ggc gca gtg ctg gcg gee agt 643 
Pro Val Glu Glu Leu Thr Ala Ala Glu Gly Ala Val Leu Ala Ala Ser 
170 175 180 

att cag ctg cca age cag ttg gat cct tgg aca aat cca gtt gag gcg 691 
lie Gin Leu Pro Ser Gin Leu Asp Pro Trp Thr Asn Pro Val Glu Ala 
185 190 195 
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gaa acg cgt tgg aac tat gtc atg gac ggc ctg gtg gaa att ggc get 739 
Glu Thr Arg Trp Asn Tyr Val Met Asp Gly Leu Val Glu lie Gly Ala 
200 205 210 

ate teg gca gag gag cgc gca gtt get ace tac cct gaa ace act gac 787 
lie Ser Ala Glu Glu Arg Ala Val Ala Thr Tyr Pro Glu Thr Thr Asp 
215 220 225 

cct gcg tec aac agt gcg tac ace gaa gee ace ggc act aat ggt ttg 835 
Pro Ala Ser Asn Ser Ala Tyr Thr Glu Ala Thr Gly Thr Asn Gly Leu 
230 235 240 245 

att aag aac caa gtg atg gcg gag ttg tct gag ctt ggt ate act gag 883 
lie Lys Asn Gin Val Met Ala Glu Leu Ser Glu Leu Gly lie Thr Glu 
250 255 260 

gat gat gtg caa ace tgt ggt ttg cag gtc acc acc acc att gat cca 931 
Asp Asp Val Gin Thr Cys Gly Leu Gin Val Thr Thr Thr lie Asp Pro 
265 270 275 

aag act cag gaa ggt gee gtt gaa gcg gta caa aac cag ttg gat ctt 979 
Lys Thr Gin Glu Gly Ala Val Glu Ala Val Gin Asn Gin Leu Asp Leu 
280 285 290 

ctg tct gag aac aac cgt gca gcg gta gtc tec att gat cct tct aat 1027 
Leu Ser Glu Asn Asn Arg Ala Ala Val Val Ser lie Asp Pro Ser Asn 
295 300 305 

ggt gcg gtt cgt get tat tac ggc ggc gag aat gcg act ggt tgg gac 1075 
Gly Ala Val Arg Ala Tyr Tyr Gly Gly Glu Asn Ala Thr Gly Trp Asp 
310 315 320 325 

ttt gca aac get ccg ctt cag acc ggt tct aca ttc aag ate ttt ggt 1123 
Phe Ala Asn Ala Pro Leu Gin Thr Gly Ser Thr Phe Lys lie Phe Gly 
330 335 340 

ctg gca gca gca ctt cag caa ggt att cca ctg tct cag cca tac age 1171 
Leu Ala Ala Ala Leu Gin Gin Gly lie Pro Leu Ser Gin Pro Tyr Ser 
345 350 355 

tct gcg ccg gtg act gtg ggt gat get caa ate gga aac gtc ggt ggc 1219 
Ser Ala Pro Val Thr Val Gly Asp Ala Gin lie Gly Asn Val Gly Gly 
360 365 370 

^<?c ggt tgt ggt tec tgt tec ate gag cag gcg ttg ttg cat tct tac 1267 
Ser Gly Cys Gly Ser Cys Ser lie Glu Gin Ala Leu Leu His Ser Tyr 
375 380 385 

aac acc age ttc att cgt ttg cag cag gat ctg gaa aat ggt tea cag 1315 
Asn Thr Ser Phe lie Arg Leu Gin Gin Asp Leu Glu Asn Gly Ser Gin 
390 395 400 405 

gat act gcg gac atg gcg cat get ttg ggt ate gcg aag tct ttg cca 1363 
Asp Thr Ala Asp Met Ala His Ala Leu Gly lie Ala Lys Ser Leu Pro 
410 415 420 

act ate cct gag aca ctg act gaa aac gga gag acc cct tat gag ggc 1411 
Thr lie Pro Glu Thr Leu Thr Glu Asn Gly Glu Thr Pro Tyr Glu Gly 
425 430 435 
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ate ate ttg ggt cag tat gag tec cgc cca ctt gat atg get tct gcg 1459 
lie lie Leu Gly Gin Tyr Glu Ser Arg Pro Leu Asp Met Ala Ser Ala 
440 445 450 

atg gca act ate get aat gaa ggt gtc tgg cac cgc ccg cac ttc gtg 1507 
Met Ala Thr He Ala Asn Glu Gly Val Trp His Arg Pro His Phe Val 
455 460 465 

tec aag gtg gag act gtc age ggt gag gtt etc tac gag ttc gag gat 1555 
Ser Lys Val Glu Thr Val Ser Gly Glu Val Leu Tyr Glu Phe Glu Asp 
470 475 480 485 

ggc gac ggc gag cgt cgt gtt tct gaa aag gtt gca ctg aat ctg etc 1603 
Gly Asp Gly Glu Arg Arg Val Ser Glu Lys Val Ala Leu Asn Leu Leu 
490 495 500 

aag gee atg ggg cca ate get gca tac tec aac gga aac get ctg get 1651 
Lys Ala Met Gly Pro He Ala Ala Tyr Ser Asn Gly Asn Ala Leu Ala 
505 510 515 

gat ggc cag gtt tct gca tec aag act ggt ace act cag ctt ggt gat 1699 
Asp Gly Gin Val Ser Ala Ser Lys Thr Gly Thr Thr Gin Leu Gly Asp 
520 525 530 

ace ggt gca aac aag gat gcg tgg atg ttg ggt gcg gca cct cag eta 1747 
Thr Gly Ala Asn Lys Asp Ala Trp Met Leu Gly Ala Ala Pro Gin Leu 
535 540 545 

get act gcg gtg tgg gtc gga act get tgataacact gcattgtata aca 1797 
Ala Thr Ala Val Trp Val Gly Thr Ala 
550 555 



<210> 66 
<211> 558 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 66 

Met Val Phe Met Gly Ala Tyr He Met Val Asp Val Pro Glu Pro Glu 
15 10 15 

Glu Leu Val Ser Pro Gin Val Ser Gin He Tyr Ala Ser Asp Gly Glu 
20 25 30 

Thr Glu Leu Ala Arg He Val Pro Pro Glu Gly Asn Arg Gin Met Val 
35 40 45 

Thr He Asp Gin Val Pro Asp Thr Val Lys Asn Ala Val Val Ala Ala 
50 55 60 

Glu Asp Arg Glu Phe Tyr Thr Asn Pro Gly Phe Ser He Thr Gly Tyr 
65 70 75 80 

Ala Arg Ala Ala Leu Gly Val He Thr Gly Asp Ser Ser Ala Gly Gly 
85 90 95 

Gly Ser Thr He Thr Gin Gin Tyr Val Lys Lys Ala Val Val Gly Asp 
100 105 110 



Glu Arg Ser Leu He Arg Lys Ala Lys Glu Leu Val Tyr Ser Ala Lys 
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115 120 125 

Met Ala Asn Glu Trp Ser Lys Asp Glu Val Leu Glu Ala Tyr Leu Asn 
130 135 140 

Thr Val Tyr Phe Gly Arg Asn Ala Tyr Gly Val Gin Ala Ala Ala His 
145 150 155 160 

Ala Phe Phe Asp Lys Pro Val Glu Glu Leu Thr Ala Ala Glu Gly Ala 
165 170 175 

Val Leu Ala Ala Ser lie Gin Leu Pro Ser Gin Leu Asp Pro Trp Thr 
180 185 190 

Asn Pro Val Glu Ala Glu Thr Arg Trp Asn Tyr Val Met Asp Gly Leu 
195 200 205 

Val Glu lie Gly Ala lie Ser Ala Glu Glu Arg Ala Val Ala Thr Tyr 
210 215 220 

Pro Glu Thr Thr Asp Pro Ala Ser Asn Ser Ala Tyr Thr Glu Ala Thr 
225 ' 230 235 240 

Gly Thr Asn Gly Leu lie Lys Asn Gin Val Met Ala Glu Leu Ser Glu 
245 250 255 

Leu Gly lie Thr Glu Asp Asp Val Gin Thr Cys Gly Leu Gin Val Thr 
260 265 270 

Thr Thr lie Asp Pro Lys Thr Gin Glu Gly Ala Val Glu Ala Val Gin 
275 280 285 

Asn Gin Leu Asp Leu Leu Ser Glu Asn Asn Arg Ala Ala Val Val Ser 
290 295 300 

lie Asp Pro Ser Asn Gly Ala Val Arg Ala Tyr Tyr Gly Gly Glu Asn 
305 310 315 320 

Ala Thr Gly Trp Asp Phe Ala Asn Ala Pro Leu Gin Thr Gly Ser Thr 
325 330 335 

Phe Lys lie Phe Gly Leu Ala Ala Ala Leu Gin Gin Gly lie Pro Leu 
340 345 350 

Ser Gin Pro Tyr Ser Ser Ala Pro Val Thr Val Gly Asp Ala Gin lie 
355 360 365 

Gly Asn Val Gly Gly Ser Gly Cys Gly Ser Cys Ser lie Glu Gin Ala 
370 375 380 

Leu Leu His Ser Tyr Asn Thr Ser Phe lie Arg Leu Gin Gin Asp Leu 
385 390 395 400 

Glu Asn Gly Ser Gin Asp Thr Ala Asp Met Ala His Ala Leu Gly lie 
405 410 415 

Ala Lys Ser Leu Pro Thr lie Pro Glu Thr Leu Thr Glu Asn Gly Glu 
420 425 430 

Thr Pro Tyr Glu Gly lie lie Leu Gly Gin Tyr Glu Ser Arg Pro Leu 
435 440 445 
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Asp Met Ala Ser 
450 

Arg Pro His Phe 
465 

Tyr Glu Phe Glu 



Ala Leu Asn Leu 
500 

Gly Asn Ala Leu 
515 

Thr Gin Leu Gly 
530 

Ala Ala Pro Gin 
545 



Ala Met Ala Thr 
455 

Val Ser Lys Val 
470 

Asp Gly Asp Gly 
485 

Leu Lys Ala Met 



Ala Asp Gly Gin 
520 

Asp Thr Gly Ala 
535 

Leu Ala Thr Ala 
550 



lie Ala Asn Glu 
460 

Glu Thr Val Ser 
475 

Glu Arg Arg Val 
490 

Gly Pro He Ala 
505 

Val Ser Ala Ser 



Asn Lys Asp Ala 
540 

Val Trp Val Gly 
555 



Gly Val Trp His 



Gly Glu Val Leu 
480 

Ser Glu Lys Val 
495 

Ala Tyr Ser Asn 
510 

Lys Thr Gly Thr 
525 

Trp Met Leu Gly 



Thr Ala 



<210> 67 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (421) 

<223> RXN00550 

<400> 67 

aaggatgcgt ggatgttggg tgcggcacct cagctagcta ctgcggtgtg ggtcggaact 60 

gcttgataac actgcattgt ataacacctg gggtggcagt atg tat ggt tct aac 115 

Met Tyr Gly Ser Asn 
1 5 

tec cct gec acg ate tgg aag cag acc atg gat aac gec etc gag aac 163 
Ser Pro Ala Thr He Trp Lys Gin Thr Met Asp Asn Ala Leu Glu Asn 
10 15 20 

tec cct etc gaa act tgg gat ate get cca gca ttg ggg tac ggt aac 211 
Ser Pro Leu Glu Thr Trp Asp He Ala Pro Ala Leu Gly Tyr Gly Asn 
25 30 35 

cca cca gtt ccg gaa tat gtg tgg act cca agt cca aac ate gcg act 259 
Pro Pro Val Pro Glu Tyr Val Trp Thr Pro Ser Pro Asn lie Ala Thr 
40 45 50 

aat gat cca gaa gga gca acc gag gaa get cca gtg gag gat cca aat 3 07 
Asn Asp Pro Glu Gly Ala Thr Glu Glu Ala Pro Val Glu Asp Pro Asn 
55 60 65 

gca gta ate gat acc cct get gta gat ccc act gca cct gca gag gag 355 
Ala Val He Asp Thr Pro Ala Val Asp Pro Thr Ala Pro Ala Glu Glu 
70 75 80 85 



acc ggt aac ggt cag gta gaa ate ctg ccg ggg ctg act ate ccg gga 



403 
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Thr Gly Asn Gly Gin Val Glu lie Leu Pro Gly Leu Thr lie Pro Gly 
90 95 100 

gat etc tta ggg ate ggc taaaatcegg tegtagecta aac 444 
Asp Leu Leu Gly lie Gly 
105 



<210> 68 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 68 

Met Tyr Gly Ser Asn Ser Pro Ala Thr lie Trp Lys Gin Thr Met Asp 
15 10 15 

Asn Ala Leu Glu Asn Ser Pro Leu Glu Thr Trp Asp lie Ala Pro Ala 
20 25 30 

Leu Gly Tyr Gly Asn Pro Pro Val Pro Glu Tyr Val Trp Thr Pro Ser 
35 40 45 

Pro Asn lie Ala Thr Asn Asp Pro Glu Gly Ala Thr Glu Glu Ala Pro 
50 55 60 

Val Glu Asp Pro Asn Ala Val lie Asp Thr Pro Ala Val Asp Pro Thr 
65 70 75 80 

Ala Pro Ala Glu Glu Thr Gly Asn Gly Gin Val Glu lie Leu Pro Gly 
85 90 95 

Leu Thr lie Pro Gly Asp Leu Leu Gly lie Gly 
100 105 



<210> 69 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (646) 

<223> RXN03091 

<400> 69 

gcaaggctta tccaatggtt gtateggege tggegategg tggttttttt tgcaataacg 60 

etcttgeaat atctttctga gcaggggaat cacccaagat atg ctg gcg aag gac 115 

Met Leu Ala Lys Asp ■ 
1 5 

tec* tac acc ate aaa ttg act ttg gat cca gat gtt cag gat gca gcg 163 
Ser Tyr Thr lie Lys Leu Thr Leu Asp Pro Asp Val Gin Asp Ala Ala 
10 15 20 

cac aat gcg gtg tec tec cac gtt gat cca acc acc cca ggt gtc get 211 
His Asn Ala Val Ser Ser His Val Asp Pro Thr Thr Pro Gly Val Ala 
25 30 35 
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gaa gtt gtg aac gtc att gag cct ggc gag aac tec cgc gat att ttg 259 
Glu Val Val Asn Val lie Glu Pro Gly Glu Asn Ser Arg Asp lie Leu 
40 45 50 

get att act tct tec cgc aac tac ggc ctt gac ctg gat get ggt gaa 307 
Ala lie Thr Ser Ser Arg Asn Tyr Gly Leu Asp Leu Asp Ala Gly Glu 
55 60 65 

acg atg ctg cct cag gca acg tec cgt gtg ggt aat ggt gec ggt tec 355 
Thr Met Leu Pro Gin Ala Thr Ser Arg Val Gly Asn Gly Ala Gly Ser 
70 75 80 85 

att ttc aag ate ttt acc gec get gca gee att cag cag ggc get ggc 403 
lie Phe Lys lie Phe Thr Ala Ala Ala Ala lie Gin Gin Gly Ala Gly 
90 95 100 

eta gac acc atg ttg gat gtt cct tct cga tat gag gtc aag ggc atg 451 
Leu Asp Thr Met Leu Asp Val Pro Ser Arg Tyr Glu Val Lys Gly Met 
105 110 115 

ggc tec ggc ggt gee gcg aac tgt ccc gca aat act tac tgc gtg gaa 499 
Gly Ser Gly Gly Ala Ala Asn Cys Pro Ala Asn Thr Tyr Cys Val Glu 
120 125 130 

aac gca gga tec tac gcg cct cgc atg act ctg cag gac get etc gcg 547 
Asn Ala Gly Ser Tyr Ala Pro Arg Met Thr Leu Gin Asp Ala Leu Ala 
135 140 145 

cag tec ccc aac act gca ttc gtt gaa atg ate gag cag gtt ggc gtg 595 
Gin Ser Pro Asn Thr Ala Phe Val Glu Met lie Glu Gin Val Gly Val 
150 155 160 165 

gac acc cgt tgt gga tct ttc agt aaa get ggg cct gcg aag eta cac 643 
Asp Thr Arg Cys Gly Ser Phe Ser Lys Ala Gly Pro Ala Lys Leu His 
170 175 180 

cga tgaaggttcc ttcgacggcg aaa 669 
Arg 



<210> 70 
<211> 182 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 70 

Met Leu Ala Lys Asp Ser Tyr Thr lie Lys Leu Thr Leu Asp Pro Asp 
15 10 15 

Val Gin Asp Ala Ala His Asn Ala Val Ser Ser His Val Asp Pro Thr 
20 25 30 

Thr Pro Gly Val Ala Glu Val Val Asn Val lie Glu Pro Gly Glu Asn 
35 40 45 

Ser Arg Asp lie Leu Ala lie Thr Ser Ser Arg Asn Tyr Gly Leu Asp 
50 55 60 



Leu Asp Ala Gly Glu Thr Met Leu Pro Gin Ala Thr Ser Arg Val Gly 
65 70 75 80 
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Asn Gly Ala Gly 



Gin Gin Gly Ala 
100 

Glu Val Lys Gly 
115 

Thr Tyr Cys Val 
130 

Gin Asp Ala Leu 
145 

Glu Gin Val Gly 



Pro Ala Lys Leu 
180 



Ser lie Phe Lys 
85 

Gly Leu Asp Thr 



Met Gly Ser Gly 
120 

Glu Asn Ala Gly 
135 

Ala Gin Ser Pro 
150 

Val Asp Thr Arg 
165 

His Arg 



lie Phe Thr Ala 
90 

Met Leu Asp Val 
105 

Gly Ala Ala Asn 



Ser Tyr Ala Pro 
140 

Asn Thr Ala Phe 
155 

Cys Gly Ser Phe 
170 



Ala Ala Ala lie 
95 

Pro Ser Arg Tyr 
110 

Cys Pro Ala Asn 
125 

Arg Met Thr Leu 



Val Glu Met lie 
160 

Ser Lys Ala Gly 
175 



<210> 71 
<211> 824 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (801) 

<223> RXN03178 

<400> 71 

ccc acc acc gtg gtc acg ggc acg atg gaa gcc gcc aac ate gag ggc 48 
Pro Thr Thr Val Val Thr Gly Thr Met Glu Ala Ala Asn lie Glu Gly 
15 10 15 

tec cgc gtg ggt gtc ggc gag gcc ggc cag tat acc gtt gat cag ctg 9 6 
Ser Arg Val Gly Val Gly Glu Ala Gly Gin Tyr Thr Val Asp Gin Leu 
20 25 30 

ctg cac ggt ctt ctt tta gcc age ggt aac gat gcg gcg tat atg ttg 144 
Leu His Gly Leu Leu Leu Ala Ser Gly Asn Asp Ala Ala Tyr Met Leu 
35 40 45 

get cag gaa ctt ggt ggg gat caa gca acc ctg gag aaa gta aac gcg 192 
Ala Gin Glu Leu Gly Gly Asp Gin Ala Thr Leu Glu Lys Val Asn Ala 
50 55 60 

ctg gcc aag gag ttg ggc act caa gac acc ttc gtt gcc act tat tec 240 
Leu Ala Lys Glu Leu Gly Thr Gin Asp Thr Phe Val Ala Thr Tyr Ser 
65 70 75 80 

ggt ttg gat gcg ccg gga atg teg acc tec gca tac gac atg tea ttg 288 
Gly Leu Asp Ala Pro Gly Met Ser Thr Ser Ala Tyr Asp Met Ser Leu 
85 90 95 



att tat cag cat gcg tgg cag aac ccg gtt ttc gag teg att ate tec 336 
lie Tyr Gin His Ala Trp Gin Asn Pro Val Phe Glu Ser lie lie Ser 
100 105 110 
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acc gat cac att gat ttc cct ggt tgg ggc gac aat gag ggt ttc caa 384 
Thr Asp His lie Asp Phe Pro Gly Trp Gly Asp Asn Glu Gly Phe Gin 
115 120 125 

gtc tgg aac gat aac gcc ttg ttc atg aac gat cct gat ggc ate ggc 432 
Val Trp Asn Asp Asn Ala Leu Phe Met Asn Asp Pro Asp Gly lie Gly 
130 135 140 

ggc aag acc ggc tac acc gac gac gcg aac cac acc ttt gtc ggc ggt 480 
Gly Lys Thr Gly Tyr Thr Asp Asp Ala Asn His Thr Phe Val Gly Gly 
145 150 155 160 

etc gat egg ggt ggt cgc cgc etc gcc gcc gta etc ttg gat tec acc 528 
Leu Asp Arg Gly Gly Arg Arg Leu Ala Ala Val Leu Leu Asp Ser Thr 
165 170 175 

gtc age gac att cgt ccg tgg gaa caa gca cga ttg ctt ate gac gcc 576 
Val Ser Asp lie Arg Pro Trp Glu Gin Ala Arg Leu Leu lie Asp Ala 
180 185 190 

tec etc ccc ate acg ccg ggg tec ggc gtg ggc cag ctg ggc tec ggc 624 
Ser Leu Pro lie Thr Pro Gly Ser Gly Val Gly Gin Leu Gly Ser Gly 
195 200 205 

age gcg aac gat gtg gca ccg gcg acc cca gaa tta cca gaa ccc acc 672 
Ser Ala Asn Asp Val Ala Pro Ala Thr Pro Glu Leu Pro Glu Pro Thr 
210 215 220 

gac aac ctg act tea ggt gag ggt ggg teg cag aac acg ctt ctt aag 720 
Asp Asn Leu Thr Ser Gly Glu Gly Gly Ser Gin Asn Thr Leu Leu Lys 
225 230 235 240 

etc gtg gtg ccc ate gga ate ate gtg ctg ttg eta ate gcc gca eta 768 
Leu Val Val Pro lie Gly lie lie Val Leu Leu Leu lie Ala Ala Leu 
245 250 255 

gcg tgg aca ttc aga tct ccc aag aaa aag aac taggtgttct tcttcacgac 821 
Ala Trp Thr Phe Arg Ser -Pro Lys Lys Lys Asn 
260 265 

etc 824 



<210> 72 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 72 

Pro Thr Thr Val Val Thr Gly Thr Met Glu Ala Ala Asn lie Glu Gly 
15 10 15 

Ser Arg Val Gly Val Gly Glu Ala Gly Gin Tyr Thr Val Asp Gin Leu 
20 25 30 

Leu His Gly Leu Leu Leu Ala Ser Gly Asn Asp Ala Ala Tyr Met Leu 
35 40 45 



Ala Gin Glu Leu Gly Gly Asp Gin Ala Thr Leu Glu Lys Val Asn Ala 
50 55 60 
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Leu Ala Lys Glu Leu Gly Thr Gin Asp Thr Phe Val Ala Thr Tyr Ser 
65 70 75 80 

Gly Leu Asp Ala Pro Gly Met Ser Thr Ser Ala Tyr Asp Met Ser Leu 
85 90 95 

lie Tyr Gin His Ala Trp Gin Asn Pro Val Phe Glu Ser lie lie Ser 
100 105 110 

Thr Asp His lie Asp Phe Pro Gly Trp Gly Asp Asn Glu Gly Phe Gin 
115 120 125 

Val Trp Asn Asp Asn Ala Leu Phe Met Asn Asp Pro Asp Gly lie Gly 
130 135 140 

Gly Lys Thr Gly Tyr Thr Asp Asp Ala Asn His Thr Phe Val Gly Gly 
145 150 155 160 

Leu Asp Arg Gly Gly Arg Arg Leu Ala Ala Val Leu Leu Asp Ser Thr 
165 170 175 

Val Ser Asp lie Arg Pro Trp Glu Gin Ala Arg Leu Leu lie Asp Ala 
180 185 190 

Ser Leu Pro lie Thr Pro Gly Ser Gly Val Gly Gin Leu Gly Ser Gly 
195 200 205 

Ser Ala Asn Asp Val Ala Pro Ala Thr Pro Glu Leu Pro Glu Pro Thr 
210 215 220 

Asp Asn Leu Thr Ser Gly Glu Gly Gly Ser Gin Asn Thr Leu Leu Lys 
225 230 235 240 

Leu Val Val Pro He Gly He lie Val Leu Leu Leu He Ala Ala Leu 
245 250 255 

Ala Trp Thr Phe Arg Ser Pro Lys Lys Lys Asn 
260 265 



<210> 73 
<211> 749 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (726) 
<223> FRXA02859 

<400> 73 

cag tat acc gtt gat cag ctg ctg cac ggt ctt ctt tta gcc age ggt 48 
Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 
15 10 15 

aac gat gcg gcg tat ctg ttg get cag gaa ctt ggt ggg gat caa gca 96 
Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
20 25 30 



acc ctg gag aaa gta aac gcg ctg gcc aag gag ttg ggc act caa gac 144 
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Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 
35 40 45 

acc ttc gtt gcc act tat tec ggt ttg gat gcg ccg gga atg teg acc 192 
Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 
50 55 60 

tec gca tac gac atg tea ttg att tat cag cat gcg tgg cag aac ccg 240 
Ser Ala Tyr Asp Met Ser Leu lie Tyr Gin His Ala Trp Gin Asn Pro 
65 70 75 80 

gtt ttc gag teg att ate tec acc gat cac att gat ttc cct ggt tgg 288 
Val Phe Glu Ser lie He Ser Thr Asp His He Asp Phe Pro Gly Trp 
85 90 95 

ggc gac aat gag ggt ttc caa gtc tgg aac gat aac gcc ttg ttc atg 336 
Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

aac gat cct gat ggc ate ggc ggc aag acc ggc tac acc gac gac gcg 384 
Asn Asp Pro Asp Gly He Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

aac cac acc ttt gtc ggc ggt etc gat egg ggt ggt cgc cgc etc gcc 432 
Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

gcc gta etc ttg gat tec acc gtc age gac. att cgt ccg tgg gaa caa 480 
Ala Val Leu Leu Asp Ser Thr Val Ser Asp He Arg Pro Trp Glu Gin 
145 150 155 160 

gca cga ttg ctt ate gac gcc tec etc ccc ate acg ccg ggg tec ggc 528 
Ala Arg Leu Leu He Asp Ala Ser Leu Pro He Thr Pro Gly Ser Gly 
165 170 175 

gtg ggc cag ctg ggc tec ggc age gcg aac gat gtg gca ccg gcg acc 576 
Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 

cca gaa tta cca gaa ccc acc gac aac ctg act tea ggt gag ggt ggg 624 
Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

teg cag aac acg ctg ctt aag etc gtg gtg ccc ate gga ate ate gtg 672 
Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro He Gly He He Val 
210 215 220 

ctg ttg eta ate gcc gca eta gcg tgg aca ttc aga tct ccc aag aaa 720 
Leu Leu Leu He Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 

aag aac taggtgttct tcttcacgac etc 749 
Lys Asn 



<210> 74 
<211> 242 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 74 

Gin Tyr Thr Val Asp Gin Leu Leu His Gly Leu Leu Leu Ala Ser Gly 
15 10 15 

Asn Asp Ala Ala Tyr Leu Leu Ala Gin Glu Leu Gly Gly Asp Gin Ala 
20 25 30 

Thr Leu Glu Lys Val Asn Ala Leu Ala Lys Glu Leu Gly Thr Gin Asp 
35 40 45 

Thr Phe Val Ala Thr Tyr Ser Gly Leu Asp Ala Pro Gly Met Ser Thr 
50 55 60 

Ser Ala Tyr Asp Met Ser Leu lie Tyr Gin His Ala Trp Gin Asn Pro 
65 70 75 80 

Val Phe Glu Ser lie lie Ser Thr Asp His lie Asp Phe Pro Gly Trp 
85 90 95 

Gly Asp Asn Glu Gly Phe Gin Val Trp Asn Asp Asn Ala Leu Phe Met 
100 105 110 

Asn Asp Pro Asp Gly lie Gly Gly Lys Thr Gly Tyr Thr Asp Asp Ala 
115 120 125 

Asn His Thr Phe Val Gly Gly Leu Asp Arg Gly Gly Arg Arg Leu Ala 
130 135 140 

Ala Val Leu Leu Asp Ser Thr Val Ser Asp lie Arg Pro Trp Glu Gin 
145 150 155 160 

Ala Arg Leu Leu lie Asp Ala Ser Leu Pro lie Thr Pro Gly Ser Gly 
165 170 175 

Val Gly Gin Leu Gly Ser Gly Ser Ala Asn Asp Val Ala Pro Ala Thr 
180 185 190 

Pro Glu Leu Pro Glu Pro Thr Asp Asn Leu Thr Ser Gly Glu Gly Gly 
195 200 205 

Ser Gin Asn Thr Leu Leu Lys Leu Val Val Pro lie Gly lie lie Val 
210 215 220 

Leu Leu Leu lie Ala Ala Leu Ala Trp Thr Phe Arg Ser Pro Lys Lys 
225 230 235 240 



Lys Asn 



<210> 75 
<211> 1437 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1414) 
<223> RXN01267 

<400> 75 
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tgctagtttt aaagaggcgt tgaggggtag tatcgcgtaa gtttattagt ggttagcgta 60 

gatttttcga attgaagatg tttctgaaag gtatttagat atg tat gca gaa att 115 

Met Tyr Ala Glu lie 
1 5 

aat ggc ggt ttt att cca gag ggc acc gtg egg gta age ggc gca aaa 163 
Asn Gly Gly Phe lie Pro Glu Gly Thr Val Arg Val Ser Gly Ala Lys 
10 15 20 

aac tct get act aga ctt etc gcg gcg gca ctg eta acc gat gag gtg 211 
Asn Ser Ala Thr Arg Leu Leu Ala Ala Ala Leu Leu Thr Asp Glu Val 
25 30 35 

gtg cat ctt ggt aat ttc cca acc aag ctt gtg gat gtt gaa cat aaa 259 
Val His Leu Gly Asn Phe Pro Thr Lys Leu Val Asp Val Glu His Lys 
40 45 50 

att cgc ttt att gaa gag ctt ggc gga aaa gtg cat gtc gac cat gat 3 07 
lie Arg Phe lie Glu Glu Leu Gly Gly Lys Val His Val Asp His Asp 
55 60 65 

gag caa att tta gta gtt gat get aag gat ctt gca gcg cga gaa atg 355 
Glu Gin lie Leu Val Val Asp Ala Lys Asp Leu Ala Ala Arg Glu Met 
70 75 80 85 

act act gat gaa ctg aat att ccg att cga act act tat etc eta gca 403 
Thr Thr Asp Glu Leu Asn lie Pro lie Arg Thr Thr Tyr Leu Leu Ala . 

90 95 100 

gca gcg cag att ggg cgt ggg gaa att get cga gtt cct ttt cct ggg 451 
Ala Ala Gin lie Gly Arg Gly Glu lie Ala Arg Val Pro Phe Pro Gly 
105 110 115 

ggg tgt get att gga gga ggt cct get ggc gga cga gga tat gat ctt 499 
Gly Cys Ala lie Gly Gly Gly Pro Ala Gly Gly Arg Gly Tyr Asp Leu 
120 125 130 

cat ctt atg gtc tgg gaa cag eta ggt tgt aaa att ctt gaa aaa gat 547 
His Leu Met Val Trp Glu Gin Leu Gly Cys Lys lie Leu Glu Lys Asp 
135 140 145 

gat cac att gaa gta act gca ccc cag ggc ttt ate ggg gga gtt att 595 
Asp His lie Glu Val Thr Ala Pro Gin Gly Phe lie Gly Gly Val lie 
150. 155 160 165 

gac ttt cct att tct act gtg gga ggc act gaa aac gcg tta eta tgc 643 
Asp Phe Pro lie Ser Thr Val Gly Gly Thr Glu Asn Ala Leu Leu Cys 
170 175 180 

gca agt att get tea ggg gat act aaa att gee aat get tat att acc 691 
Ala Ser lie Ala Ser Gly Asp Thr Lys lie Ala Asn Ala Tyr lie Thr 
185 190 195 

cct gag ata act gat ctt att gaa ctt ctg cga cgt atg ggt gcg gag 739 
Pro Glu lie Thr Asp Leu lie Glu Leu Leu Arg Arg Met Gly Ala Glu 
200 205 210 



ate act gtc tac ggt acc age cgt att cat gta aag ggt cga gca ggt 
lie Thr Val Tyr Gly Thr Ser Arg lie His Val Lys Gly Arg Ala Gly 
215 220 225 



787 
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ctt ttg cag ggc gca tat atg gac gta atg ccg gat cgt att gag gca 835 

Leu Leu Gin Gly Ala Tyr Met Asp Val Met Pro Asp Arg lie Glu Ala 
230 235 240 245 

ttg acg tgg ate gtg tat gga att att tea ggc gga agg att ace gtc 883 

Leu Thr Trp lie Val Tyr Gly lie lie Ser Gly Gly Arg lie Thr Val 
250 255 260 

gaa ggt gtt cca ttt age teg atg gaa gtt cct ttt ate cac ctt gag 931 

Glu Gly Val Pro Phe Ser Ser Met Glu Val Pro Phe lie His Leu Glu 

265 270 275 

aag get gga gtg gat ctt ttc cgt aat tea agt tec gta tat att aca 979 

Lys Ala Gly Val Asp Leu Phe Arg Asn Ser Ser Ser Val Tyr lie Thr 

280 285 290 

cca gaa tgc ttg cct tea ggc tea gtt cag cca ttt gag eta gcg tgt 1027 

Pro Glu Cys Leu Pro Ser Gly Ser Val Gin Pro Phe Glu Leu Ala Cys 

295 300 305 

gga act cac ccc gga gta att teg gac atg cag gca ctt ttt gtt ctt 1075 

Gly Thr His Pro Gly Val lie Ser Asp Met Gin Ala Leu Phe Val Leu 
310 315 320 325 

tta gga tta aaa ggt gca gga act tea cgc gtc tat gac tat cga tac 1123 

Leu Gly Leu Lys Gly Ala Gly Thr Ser Arg Val Tyr Asp Tyr Arg Tyr 
330 335 340 

cca gaa aga att gca ttt gtt gag gaa ttg aca aat eta gtt teg ggc 1171 

Pro Glu Arg lie Ala Phe Val Glu Glu Leu Thr Asn Leu Val Ser Gly 

345 350 355 

gac aaa tta agt gca gag get ggc aag ate act ate cag gga gat get 1219 

Asp Lys Leu Ser Ala Glu Ala Gly Lys lie Thr lie Gin Gly Asp Ala 

360 365 370 

act ttc egg cca gga tat gcg aac tea act gat eta cgt ggt tct atg 1267 

Thr Phe Arg Pro Gly Tyr Ala Asn Ser Thr Asp Leu Arg Gly Ser Met 

375 380 385 

get gtt gtt tta gcg gcg ctt tgc get gat gga aag tec acg att aat 1315 

Ala Val Val Leu Ala Ala Leu Cys Ala Asp Gly Lys Ser Thr lie Asn 
390 395 400 405 

aac gtc cat atg gcg tta cgt ggg tac aac gag ttg gat aaa aaa ctt 1363 

Asn Val His Met Ala Leu Arg Gly Tyr Asn Glu Leu Asp Lys Lys Leu 
410 415 420 

cgt tta ctt ggt gcg gat tta act ate aga gaa ggc gaa gtt cct tea 1411 

Arg Leu Leu Gly Ala Asp Leu Thr lie Arg Glu Gly Glu Val Pro Ser 

425 430 435 

cct taagaacgaa agttttacat tga 1437 
Pro 



<210> 76 
<211> 438 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 76 

Met Tyr Ala Glu lie Asn Gly Gly Phe lie Pro Glu Gly Thr Val Arg 
15 10 15 

Val Ser Gly Ala Lys Asn Ser Ala Thr Arg Leu Leu Ala Ala Ala Leu 
20 25 30 

Leu Thr Asp Glu Val Val His Leu Gly Asn Phe Pro Thr Lys Leu Val 
35 40 45 

Asp Val Glu His Lys lie Arg Phe lie Glu Glu Leu Gly Gly Lys Val 
50 55 60 

His Val Asp His Asp Glu Gin lie Leu Val Val Asp Ala Lys Asp Leu 
65 70 75 80 

Ala Ala Arg Glu Met Thr Thr Asp Glu Leu Asn lie Pro lie Arg Thr 
85 90 95 

Thr Tyr Leu Leu Ala Ala Ala Gin lie Gly Arg Gly Glu lie Ala Arg 
100 105 110 

Val Pro Phe Pro Gly Gly Cys Ala lie Gly Gly Gly Pro Ala Gly Gly 
115 120 125 

Arg Gly Tyr Asp Leu His Leu Met Val Trp Glu Gin Leu Gly Cys Lys 
130 135 140 

lie Leu Glu Lys Asp Asp His lie Glu Val Thr Ala Pro Gin Gly Phe 
145 150 155 160 

lie Gly Gly Val lie Asp Phe Pro lie Ser Thr Val Gly Gly Thr Glu 
165 170 175 

Asn Ala Leu Leu Cys Ala Ser lie Ala Ser Gly Asp Thr Lys lie Ala 
180 185 190 

Asn Ala Tyr lie Thr Pro Glu lie Thr Asp Leu lie Glu Leu Leu Arg 
195 200 205 

Arg Met Gly Ala Glu lie Thr Val Tyr Gly Thr Ser Arg lie His Val 
210 215 220 

Lys Gly Arg Ala Gly Leu Leu Gin Gly Ala Tyr Met Asp Val Met Pro 
225 230 235 240 

Asp Arg lie Glu Ala Leu Thr Trp lie Val Tyr Gly lie He Ser Gly 
245 250 255 

Gly Arg He Thr Val Glu Gly Val Pro Phe Ser Ser Met Glu Val Pro 
260 265 270 

Phe He His Leu Glu Lys Ala Gly Val Asp Leu Phe Arg Asn Ser Ser 
275 280 285 

Ser Val Tyr He Thr Pro Glu Cys Leu Pro Ser Gly Ser Val Gin Pro 
290 295 300 



Phe Glu Leu Ala Cys Gly Thr His Pro Gly Val He Ser Asp Met Gin 
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305 

Ala Leu Phe Val 



Tyr Asp Tyr Arg 
340 

Asn Leu Val Ser 
355 

lie Gin Gly Asp 
370 

Leu Arg Gly Ser 
385 

Lys Ser Thr lie 



Leu Asp Lys Lys 
420 

Gly Glu Val Pro 
435 



310 

Leu Leu Gly Leu 
325 

Tyr Pro Glu Arg 



Gly Asp Lys Leu 
360 

Ala Thr Phe Arg 
375 

Met Ala Val Val 
390 

Asn Asn Val His 
405 

Leu Arg Leu Leu 



Ser Pro 



315 

Lys Gly Ala Gly 
330 

lie Ala Phe Val 
345 

Ser Ala Glu Ala 



Pro Gly Tyr Ala 
380 

Leu Ala Ala Leu 
395 

Met Ala Leu Arg 
410 

Gly Ala Asp Leu 
425 



320 

Thr Ser Arg Val 
335 

Glu Glu Leu Thr 
350 

Gly Lys lie Thr 
365 

Asn Ser Thr Asp 



Cys Ala Asp Gly 
400 

Gly Tyr Asn Glu 
415 

Thr lie Arg Glu 
430 



<210> 77 
<211> 1032 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1009) 
<223> RXN00045 

<400> 77 

tgcgatggca gttcctcacc agagcctcag cgacgaagaa actgctcgca ttcacgccat 60 

tgttgatgaa ttcctgtaca ccgcttaagg cccacacctc atg act gat ccc act 115 

Met Thr Asp Pro Thr 
1 5 

tgc acc ctt gcc ctt gat att ggt gcc aca aag att gcc tac gca eta 163 
Cys Thr Leu Ala Leu Asp lie Gly Ala Thr Lys lie Ala Tyr Ala Leu 
10 15 20 

gtc ccc gat aac acc ccg acg aca aca ttg tec acg gga cgc ttg gga 211 
Val Pro Asp Asn Thr Pro Thr Thr Thr Leu Ser Thr Gly Arg Leu Gly 
25 30 35 

aca aaa gaa ggc gac age cct ate gag cag ate egg ctg gtt ctt ctg 259 
Thr Lys Glu Gly Asp Ser Pro lie Glu Gin lie Arg Leu Val Leu Leu 
40 45 50 

gca ggc tta aaa get gcc gag gaa cac ggt etc agt gtc gcc cgc ate 307 
Ala Gly Leu Lys Ala Ala Glu Glu His Gly Leu Ser Val Ala Arg lie 
55 60 65 

ggc atg ggc get cct ggt gta att ctg gga cca gag gga acc ate gtg 355 
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Gly Met Gly Ala Pro Gly Val He Leu Gly Pro Glu Gly Thr He Val 
70 75 80 85 

tac aac ggt gaa acc etc aca gag tgg gca ggc act gac ctg cga gga 403 
Tyr Asn Gly Glu Thr Leu Thr Glu Trp Ala Gly Thr Asp Leu Arg Gly 
90 95 100 

tta tec cga gaa gtc etc aac gtt cca ttc gcg gca cac aat gat gtc 451 
Leu Ser Arg Glu Val Leu Asn Val Pro Phe Ala Ala His Asn Asp Val 
105 110 115 

cgc gta tgg gec tac ggt gag cac cac tta ggc acc ggc aaa gac etc 499 
Arg Val Trp Ala Tyr Gly Glu His His Leu Gly Thr Gly Lys Asp Leu 
120 125 130 

acc ggc agg gta etc tac gtg tec etc ggc act gga gtc ggc gga gca 547 
Thr Gly Arg Val Leu Tyr Val Ser Leu Gly Thr Gly Val Gly Gly Ala 
135 140 145 

ate ate gaa gac gga ate atg atg agt age ccc act gga act gcg gga 595 
He He Glu Asp Gly He Met Met Ser Ser Pro Thr Gly Thr Ala Gly 
150 155 160 165 

gaa ttc gca gaa gtt gtg tgc tct gac cat gca gga tta gee gtt egg 643 
Glu Phe Ala Glu Val Val Cys Ser Asp His Ala Gly Leu Ala Val Arg 
170 175 180 

tgc gaa aat gta gca agt ggc acc ggc eta acc agg tac tac aac . gag 691 
Cys Glu Asn Val Ala Ser Gly Thr Gly Leu Thr Arg Tyr Tyr Asn Glu 
185 190 195 

gee gee gca act caa ctt gac ctt ccc gee ate atg gag cgc ttc cac 739 
Ala Ala Ala Thr Gin Leu Asp Leu Pro Ala He Met Glu Arg Phe His 
200 205 210 

caa ggt gac ggc ctg gca cag caa ate att act gga aat etc cga ggc 787 
Gin Gly Asp Gly Leu Ala Gin Gin He He Thr Gly Asn Leu Arg Gly 
215 220 225 

ttt ggc caa gcg eta ggc gca tta gtc aca gtg ctg gac ctt tec gca 835 
Phe Gly Gin Ala Leu Gly Ala Leu Val Thr Val Leu Asp Leu Ser Ala 
230 235 240 245 

gta gta gtt gga ggc gga gtc gca ggc ate ggc gca ccc gtc atg gat 883 
Val Val Val Gly Gly Gly Val Ala Gly He Gly Ala Pro Val Met Asp 
250 255 260 

ccc ate acc gca ggg att ttc gat cga gtg tta acc ccc aac aaa tec 931 
Pro He Thr Ala Gly He Phe Asp Arg Val Leu Thr Pro Asn Lys Ser 
265 270 . 275 

gta caa gtt tta age acg tec ctt ggt gee caa gca gee gtc ate gca 979 
Val Gin Val Leu Ser Thr Ser Leu Gly Ala Gin Ala Ala Val He Ala 
280 285 290 

gca gca aaa tat gee cgc gat aac gee ttt taagcaccta aaacgctgtt 1029 
Ala Ala Lys Tyr Ala Arg Asp Asn Ala Phe 
295 300 

etc 1032 
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<210> 78 
<211> 303 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 78 

Met Thr Asp Pro Thr Cys Thr Leu Ala Leu Asp lie Gly Ala Thr Lys 
15 10 15 

lie Ala Tyr Ala Leu Val Pro Asp Asn Thr Pro Thr Thr Thr Leu Ser 
20 25 30 

Thr Gly Arg Leu Gly Thr Lys Glu Gly Asp Ser Pro lie Glu Gin lie 
35 40 45 

Arg Leu Val Leu Leu Ala Gly Leu Lys Ala Ala Glu Glu His Gly Leu 
50 55 60 

Ser Val Ala Arg lie Gly Met Gly Ala Pro Gly Val He Leu Gly Pro 
65 70 75 80 

Glu Gly Thr He Val Tyr Asn Gly Glu Thr Leu Thr Glu Trp Ala Gly 
85 90 95 

Thr Asp Leu Arg Gly Leu Ser Arg Glu Val Leu Asn Val Pro Phe Ala 
100 105 110 

Ala His Asn Asp Val Arg Val Trp Ala Tyr Gly Glu His His Leu Gly 
115 120 125 

Thr Gly Lys Asp Leu Thr Gly Arg Val Leu Tyr Val Ser Leu Gly Thr 
130 135 140 

Gly Val Gly Gly Ala He He Glu Asp Gly He Met Met Ser Ser Pro 
145 150 155 160 

Thr Gly Thr Ala Gly Glu Phe Ala Glu Val Val Cys Ser Asp His Ala 
165 170 175 

Gly Leu Ala Val Arg Cys Glu Asn Val Ala Ser Gly Thr Gly Leu Thr 
180 185 190 

Arg Tyr Tyr Asn Glu Ala Ala Ala Thr Gin Leu Asp Leu Pro Ala He 
195 200 205 

Met Glu Arg Phe His Gin Gly Asp Gly Leu Ala Gin Gin He He Thr 
210 215 220 

Gly Asn Leu Arg Gly Phe Gly Gin Ala Leu Gly Ala Leu Val Thr Val 
225 230 235 240 

Leu Asp Leu Ser Ala Val Val Val Gly Gly Gly Val Ala Gly He Gly 
245 250 255 

Ala Pro Val Met Asp Pro He Thr Ala Gly He Phe Asp Arg Val Leu 
260 265 270 

Thr Pro Asn Lys Ser Val Gin Val Leu Ser Thr Ser Leu Gly Ala Gin 
275 280 285 
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Ala Ala Val lie Ala Ala Ala Lys Tyr Ala Arg Asp Asn Ala Phe 
290 295 300 



<210> 79 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1789) 

<223> RXN02704 

<400> 79 

cgtctttgga catgttcaaa ggcatgggcc agcgtggcga cctctttgca cacaacatca 60 

ttggcacaat caaaggatta acggaagaga aaggctgatc atg acc acc gga gcc 115 

Met Thr Thr Gly Ala 
1 5 

tea aaa aaa ccc gca cgt ccg aac act ggc get aaa acc aga acg ggg 163 
Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala Lys Thr Arg Thr Gly 
10 15 20 

ctg gga att agg gag cgt att tec ggt gca tgg aat gat ctt etc gcg 211 
Leu Gly lie Arg Glu Arg lie Ser Gly Ala Trp Asn Asp Leu Leu Ala 
25 30 . 35 

cgc cct tta act gac tac ate atg ate ttg tgc ate gtg gtc att ttg 259 
Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys lie Val Val lie Leu 
40 45 50 

teg tgc etc ggt gta gtc atg gtg tat tec tec tea atg aca tgg teg 307 
Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser Ser Met Thr Trp Ser 
55 60 65 

ttg agg gaa ggt ggc tec gtg tgg ggt act gcc gtg cgc cag ggc ate 3 55 
Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala Val Arg Gin Gly lie 
70 75 80 85 

atg ate gtg ttg ggt ttc ttt gcc atg tgg gtg gcg ttg atg acg cgc 403 
Met lie Val Leu Gly Phe Phe Ala Met Trp Val Ala Leu Met Thr Arg 
90 95 100 

ccg caa acc att aga aac eta tec aac ctg ata ttg att gtg tct att 451 
Pro Gin Thr lie Arg Asn Leu Ser Asn Leu lie Leu lie Val Ser lie 
105 110 115 

gtc ttg ctg ctt gcc gtg cag att cct ggc att ggt aca ggt aaa gaa 499 
Val Leu Leu Leu Ala Val Gin lie Pro Gly lie Gly Thr Gly Lys Glu 
120 125 130 

gag gtc ggg teg cag teg tgg att get ctt gga cct att cag ttt cag 547 
Glu Val Gly Ser Gin Ser Trp lie Ala Leu Gly Pro lie Gin Phe Gin 
135 140 145 

cct teg gag ate gcc aaa gtg gcc att gcc gtg tgg gga gcg cac tac 595 
Pro Ser Glu lie Ala Lys Val Ala lie Ala Val Trp Gly Ala His Tyr 
150 155 160 165 
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etc gca ggc aag ggc cct gtg cag cac tgg ttc aat aat cac ttg atg 643 
Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe Asn Asn His Leu Met 
170 175 180 

cgt ttt ggt ggc gtc ggt gca ttc atg gcg ttt ttg ate ttc atg gaa 691 
Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe Leu lie Phe Met Glu 
185 190 195 

ggc gac gec ggc atg gcg atg tct ttc gtg ctg gtt gta ttg ttc atg 739 
Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu Val Val Leu Phe Met 
200 205 210 

ctg ttt ttt gcg ggc ate gee atg ggt tgg ate gcg att gee ggc gta 787 
Leu Phe Phe Ala Gly lie Ala Met Gly Trp lie Ala lie Ala Gly Val 
215 220 225 

ctg att ate gca gee etc gca gtc ctg gca ttg ggc gga ggc ttc cgt 835 
Leu lie lie Ala Ala Leu Ala Val Leu Ala Leu Gly Gly Gly Phe Arg 
230 235 240 245 

tea age cga ttc gag gtg tat ttc gat gcg ctg ttt ggc aat ttc cac 883 
Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu Phe Gly Asn Phe His 
250 255 260 

gat gtg cga ggc att gee ttc cag tec tat cag ggc ttc etc tct ctt 931 
Asp Val Arg Gly lie Ala Phe Gin Ser Tyr Gin Gly Phe Leu Ser Leu 
265 270 275 

gca gat ggt tec ggc ttg gga gtt ggt ttg ggc caa tea agg gcg aag 979 
Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly Gin Ser Arg Ala Lys 
280 285 290 

tgg ttc tac ctg ccc gaa get aaa aat gac ttc ate ttt gee ate att 1027 
Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe He Phe Ala He He 
295 300 305 

ggt gag gag ctg ggg ctg tgg ggt ggc get ctg gtc ate gca ctt ttc 1075 
Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu Val He Ala Leu Phe 
310 315 320 325 

gcg ggg ctg ctg tac ttc ggt ctg cgc aca gee aag aag age cac gat 1123 
Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala. Lys Lys Ser His Asp 
330 335 340 

cca ttc ttg ggc ttg atg get gca ace ttg acg gca tec gtg gtg teg ■ 1171 
Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr Ala Ser Val Val Ser 
345 350 355 

cag gcg ttc ate aac att ggc tac gtg gtt ggt ctg ctg cca gtt ace 1219 
Gin Ala Phe He Asn He Gly Tyr Val Val Gly Leu Leu Pro Val Thr 
360 365 370 

ggt att cag ctg ccc atg att tec gec ggt ggt acc tec gcg ate att 1267 
Gly He Gin Leu Pro Met He Ser Ala Gly Gly Thr Ser Ala He He 
375 380 385 

acc ttg get tec atg ggc ttg etc att age tgt gca cgc cac gaa cca 1315 
Thr Leu Ala Ser Met Gly Leu Leu He Ser Cys Ala Arg His Glu Pro 
390 395 400 405 

gag aca gtt tct gcg atg get tec tat gga cgc ccc gca ate gat cga 1363 
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Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg Pro Ala lie Asp Arg 
410 415 420 

ctt ctg gga ttg cgt gag cct tea agt act ttg acc acc agt aat gca 1411 
Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu Thr Thr Ser Asn Ala 
425 430 435 

tec ttg cgt tec aac aaa acc aag gee get aaa caa aag ccg agt cct 1459 
Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys Gin Lys Pro Ser Pro 
440 445 450 

cag aaa gag tct egg gac cgc ttc ggc gag cct gtg acc gca cgc cga 1507 
Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro Val Thr Ala Arg Arg 
455 460 465 

gcg cag gcg cca cga agt ggg cga get gga gta caa teg gaa get ccg 1555 
Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val Gin Ser Glu Ala Pro 
470 475 480 485 

cga cgc teg act ggt age gtc aaa ggt cga age agt ggt cag gac aac 1603 
Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser Ser Gly Gin Asp Asn 
490 495 500 

ggt cga age aac gaa ggt acg gcg cgt age caa tea act act ggt ggg 1651 
Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin Ser Thr Thr Gly Gly 
505 510 515 

cgc gca gec gat cgc age gtt gat cga agt cgt caa age agg cct acc 1699 
Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg Gin Ser Arg Pro Thr 
520 525 530 

gag cgc cgt tec gag agt cgc gcg atg att ggc gtg aca acc gca acc 1747 
Glu Arg Arg Ser Glu Ser Arg Ala Met lie Gly Val Thr Thr Ala Thr 
535 540 545 

gca gat aaa tgt gaa ate agg aga act acg aat aaa gat ggc 1789 
Ala Asp Lys Cys Glu lie Arg Arg Thr Thr Asn Lys Asp Gly 
550 555 560 

taactcccca aaacccatgc ggg 1812 



<210> 80 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 80 

Met Thr Thr Gly Ala Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala 
15 10 15 

Lys Thr Arg Thr Gly Leu Gly lie Arg Glu Arg lie Ser Gly Ala Trp 
20 25 30 

Asn Asp Leu Leu Ala Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys 
35 40 45 

lie Val Val lie Leu Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser 
50 55 60 



Ser Met Thr Trp Ser Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala 
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65 70 75 80 

Val Arg Gin Gly lie Met lie Val Leu Gly Phe Phe Ala Met Trp Val 
85 90 95 

Ala Leu Met Thr Arg Pro Gin Thr lie Arg Asn Leu Ser Asn Leu lie 
100 105 110 

Leu lie Val Ser lie Val Leu Leu Leu Ala Val Gin lie Pro Gly lie 
115 120 125 

Gly Thr Gly Lys Glu Glu Val Gly Ser Gin Ser Trp lie Ala Leu Gly 
130 135 140 

Pro lie Gin Phe Gin Pro Ser Glu lie Ala Lys Val Ala lie Ala Val 
145 150 155 160 

Trp Gly Ala His Tyr Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe 
165 170 175 

Asn Asn His Leu Met Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe 
180 185 190 

Leu lie Phe Met Glu Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu 
195 200 205 

Val Val Leu Phe Met Leu Phe Phe Ala Gly lie Ala Met Gly Trp lie 
210 215 . 220 

Ala lie Ala Gly Val Leu lie lie Ala Ala Leu Ala Val Leu Ala Leu 
225 230 235 240 

Gly Gly Gly Phe Arg Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu 
245 250 255 

Phe Gly Asn Phe His Asp Val Arg Gly lie Ala Phe Gin Ser Tyr Gin 
260 265 270 

Gly Phe Leu Ser Leu Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly 
275 , 280 285 

Gin Ser Arg Ala Lys Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe 
290 295 300 

lie Phe Ala lie lie Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu 
305 310 315 320 

Val lie Ala Leu Phe Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala 
325 330 335 

Lys Lys Ser His Asp Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr 
340 345 350 

Ala Ser Val Val Ser Gin Ala Phe lie Asn lie Gly Tyr Val Val Gly 
355 360 365 

Leu Leu Pro Val Thr Gly lie Gin Leu Pro Met lie Ser Ala Gly Gly 
370 375 380 

Thr Ser Ala lie lie Thr Leu Ala Ser Met Gly Leu Leu lie Ser Cys 
385 390 395 400 
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Ala Arg His Glu 



Pro Ala lie Asp 
420 

Thr Thr Ser Asn 
435 

Gin Lys Pro Ser 
450 

Val Thr Ala Arg 
465 

Gin Ser Glu Ala 



Ser Gly Gin Asp 
500 

Ser Thr Thr Gly 
515 

Gin Ser Arg Pro 
530 

Val Thr Thr Ala 
545 



Pro Glu Thr Val 
405 

Arg Leu Leu Gly 



Ala Ser Leu Arg 
440 

Pro Gin Lys Glu 
455 

Arg Ala Gin Ala 
470 

Pro Arg Arg Ser 
485 

Asn Gly Arg Ser 



Gly Arg Ala Ala 
520 

Thr Glu Arg Arg 
535 

Thr Ala Asp Lys 
550 



Ser Ala Met Ala 
410 

Leu Arg Glu Pro 
425 

Ser Asn Lys Thr 



Ser Arg Asp Arg 
460 

Pro Arg Ser Gly 
475 

Thr Gly Ser Val 
490 

Asn Glu Gly Thr 
505 

Asp Arg Ser Val 



Ser Glu Ser Arg 
540 

Cys Glu lie Arg 
555 



Ser Tyr Gly Arg 
415 

Ser Ser Thr Leu 
430 

Lys Ala Ala Lys 
445 

Phe Gly Glu Pro 



Arg Ala Gly Val 
480 

Lys Gly Arg Ser 
495 

Ala Arg Ser Gin 
510 

Asp Arg Ser Arg 
525 

Ala Met lie Gly 



Arg Thr Thr Asn 
560 



Lys Asp Gly 



<210> 81 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> FRXA02704 

<400> 81 

cgtctttgga catgttcaaa ggcatgggcc agcgtggcga cctctttgca cacaacatca 60 

ttggcacaat caaaggatta acggaagaga aaggctgatc atg acc acc gga gcc 115 

Met Thr Thr Gly Ala 
1 5 

tea aaa aaa ccc gca cgt ccg aac act ggc get aaa acc aga acg ggg 163 
Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala Lys Thr Arg Thr Gly 
10 15 20 



ctg gga att agg gag cgt att tec ggt gca tgg aat gat ctt etc gcg 211 

Leu Gly lie Arg Glu Arg lie Ser Gly Ala Trp Asn Asp Leu Leu Ala 
25 30 35 

cgc cct tta act gac tac ate atg ate ttg tgc ate gtg gtc att ttg 259 
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Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys lie Val Val lie Leu 
40 45 50 

teg tgc etc ggt gta gtc atg gtg tat tec tec tea atg aca tgg teg 307 
Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser Ser Met Thr Trp Ser 
55 60 65 

ttg agg gaa ggt ggc tec gtg tgg ggt act gee gtg cgc cag ggc ate 355 
Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala Val Arg Gin Gly lie 
70 75 80 85 

atg ate gtg ttg ggt ttc ttt gee atg tgg gtg gcg ttg atg acg cgc 403 
Met He Val Leu Gly Phe Phe Ala Met Trp Val Ala Leu Met Thr Arg 
90 95 100 

ccg caa ace att aga aac eta tec aac ctg ata ttg att gtg tct att 451 
Pro Gin Thr He Arg Asn Leu Ser Asn Leu He Leu He Val Ser He 
105 110 115 

gtc ttg ctg ctt gee gtg cag att cct ggc att ggt aca ggt aaa gaa 499 
Val Leu Leu Leu Ala Val Gin He Pro Gly He Gly Thr Gly Lys Glu 
120 125 130 

gag gtc ggg teg cag teg tgg att get ctt gga cct att cag ttt cag 547 
Glu Val Gly Ser Gin Ser Trp He Ala Leu Gly Pro He Gin Phe Gin 
135 140 145 

cct teg gag ate gec aaa gtg gee att gee gtg tgg gga gcg cac tac 595 
Pro Ser Glu He Ala Lys Val Ala He Ala Val Trp Gly Ala His Tyr 
150 155 160 165 

etc gca ggc aag ggc cct gtg cag cac tgg ttc aat aat cac ttg atg 643 
Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe Asn Asn His Leu Met 
170 175 180 

cgt ttt ggt ggc gtc ggt gca ttc atg gcg ttt ttg ate ttc atg gaa 691 
Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe Leu He Phe Met Glu 
185 > 190 195 

ggc gac gee ggc atg gcg atg tct ttc gtg ctg gtt gta ttg ttc atg 739 
Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu Val Val Leu Phe Met 
200 205 210 

ctg ttt ttt gcg ggc ate gee atg ggt tgg ate gcg att gee ggc gta 787 
Leu Phe Phe Ala Gly He Ala Met Gly Trp He Ala He Ala Gly Val 
215 220 225 

ctg att ate gca gee etc gca gtc ctg gca ttg ggc gga ggc ttc cgt 835 
Leu He He Ala Ala Leu Ala Val Leu Ala Leu Gly Gly Gly Phe Arg 
230 235 240 245 

tea age cga ttc gag gtg tat ttc gat gcg ctg ttt ggc aat ttc cac 883 
Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu Phe Gly Asn Phe His 
250 255 260 

gat gtg cga ggc att gec ttc cag tec tat cag ggc ttc etc tct ctt 931 
Asp Val Arg Gly He Ala Phe Gin Ser Tyr Gin Gly Phe Leu Ser Leu 
265 270 275 



gca gat ggt tec ggc ttg gga gtt ggt ttg ggc caa tea agg gcg aag 979 
Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly Gin Ser Arg Ala Lys 
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280 285 290 

tgg ttc tac ctg ccc gaa get aaa aat gac ttc ate ttt gec ate att 1027 
Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe lie Phe Ala lie lie 
295 300 305 

ggt gag gag ctg ggg ctg tgg ggt ggc get ctg gtc ate gca ctt ttc 1075 
Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu Val lie Ala Leu Phe 
310 315 320 325 

gcg ggg ctg ctg tac ttc ggt ctg cgc aca gec aag aag age cac gat 1123 
Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala Lys Lys Ser His Asp 
330 335 340 

cca ttc ttg ggc ttg atg get gca acc ttg acg gca tec gtg gtg teg 1171 
Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr Ala Ser Val Val Ser 
345 350 355 

cag gcg ttc ate aac att ggc tac gtg gtt ggt ctg ctg cca gtt acc 1219 
Gin Ala Phe lie Asn lie Gly Tyr Val Val Gly Leu Leu Pro Val Thr 
360 365 370 

ggt att cag ctg ccc atg att tec gee ggt ggt acc tec gcg ate att 1267 
Gly lie Gin Leu Pro Met lie Ser Ala Gly Gly Thr Ser Ala lie lie 
375 380 385 

acc ttg get tec atg ggc ttg etc att age tgt gca cgc cac gaa cca 1315 
Thr Leu Ala Ser .Met Gly Leu Leu lie Ser Cys Ala Arg His Glu Pro 
390 395 400 . 405 

gag aca gtt tct gcg atg get tec tat gga cgc ccc gca ate gat cga 1363 
Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg Pro Ala lie Asp Arg 
410 415 420 

ctt ctg gga ttg cgt gag cct tea agt act ttg acc acc agt aat gca 1411 
Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu Thr Thr Ser Asn Ala 
425 430 435 

tec ttg cgt tec aac aaa acc aag gee get aaa caa aag ccg agt cct 1459 
Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys Gin Lys Pro Ser Pro 
440 445 450 

cag aaa gag tct egg gac cgc ttc ggc gag cct gtg acc gca cgc cga 1507 
Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro Val Thr Ala Arg Arg 
455 460 465 

gcg cag gcg cca cga agt ggg cga get gga gta caa teg gaa get ccg 1555 
Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val Gin Ser Glu Ala Pro 
470 475 480 485 

cga cgc teg act ggt age gtc aaa ggt cga age agt ggt cag gac aac 1603 
Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser Ser Gly Gin Asp Asn 
490 495 • 500 

ggt cga age aac gaa ggt acg gcg cgt age caa tea act act ggt ggg 1651 
Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin Ser Thr Thr Gly Gly 
505 510 515 

cgc gca gee gat cgc age gtt gat cga agt cgt caa age agg cct acc 169 9 
Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg Gin Ser Arg Pro Thr 
520 525 530 
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gag cgc cgt tec gag agt cgc gcg atg att ggc gtg aca acc gca acc 1747 
Glu Arg Arg Ser Glu Ser Arg Ala Met lie Gly Val Thr Thr Ala Thr 
535 540 545 

gca gat aaa tgt gaa ate agg aga act acg aat aaa gat ggc 17 89 

Ala Asp Lys Cys Glu lie Arg Arg Thr Thr Asn Lys Asp Gly 
550 555 560 

taactcccca aaacccatgc ggg 1812 



<210> 82 
<211> 563 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 82 

Met Thr Thr Gly Ala Ser Lys Lys Pro Ala Arg Pro Asn Thr Gly Ala 
15 10 15 

Lys Thr Arg Thr Gly Leu Gly lie Arg Glu Arg lie Ser Gly Ala Trp 
20 25 30 

Asn Asp Leu Leu Ala Arg Pro Leu Thr Asp Tyr lie Met lie Leu Cys 
35 40 45 

lie Val Val lie Leu Ser Cys Leu Gly Val Val Met Val Tyr Ser Ser 
50 , 55 60 

Ser Met Thr Trp Ser Leu Arg Glu Gly Gly Ser Val Trp Gly Thr Ala 
65 70 75 80 

Val Arg Gin Gly lie Met lie Val Leu Gly Phe Phe Ala Met Trp Val 
85 90 95 

Ala Leu Met Thr Arg Pro Gin Thr lie Arg Asn Leu Ser Asn Leu lie 
100 105 110 

Leu lie Val Ser lie Val Leu Leu Leu Ala Val Gin lie Pro Gly lie 
115 120 125 

Gly Thr Gly Lys Glu Glu Val Gly Ser Gin Ser Trp lie Ala Leu Gly 
130 « 135 140 

Pro lie Gin Phe Gin Pro Ser Glu lie Ala Lys Val Ala lie Ala Val 
145 150 155 160 

Trp Gly Ala His Tyr Leu Ala Gly Lys Gly Pro Val Gin His Trp Phe 
165 170 175 

Asn Asn His Leu Met Arg Phe Gly Gly Val Gly Ala Phe Met Ala Phe 
180 185 190 

Leu lie Phe Met Glu Gly Asp Ala Gly Met Ala Met Ser Phe Val Leu 
195 200 205 

Val Val Leu Phe Met Leu Phe Phe Ala Gly lie Ala Met Gly Trp lie 
210 215 220 



Ala lie Ala Gly Val Leu lie lie Ala Ala Leu Ala Val Leu Ala Leu 
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225 230 235 240 

Gly Gly Gly Phe Arg Ser Ser Arg Phe Glu Val Tyr Phe Asp Ala Leu 
245 250 255 

Phe Gly Asn Phe His Asp Val Arg Gly lie Ala Phe Gin Ser Tyr Gin 
260 265 270 

Gly Phe Leu Ser Leu Ala Asp Gly Ser Gly Leu Gly Val Gly Leu Gly 
275 280 285 

Gin Ser Arg Ala Lys Trp Phe Tyr Leu Pro Glu Ala Lys Asn Asp Phe 
290 295 300 

lie Phe Ala lie lie Gly Glu Glu Leu Gly Leu Trp Gly Gly Ala Leu 
305 310 315 320 

Val lie Ala Leu Phe Ala Gly Leu Leu Tyr Phe Gly Leu Arg Thr Ala 
325 330 335 

Lys Lys Ser His Asp Pro Phe Leu Gly Leu Met Ala Ala Thr Leu Thr 
340 345 350 

Ala Ser Val Val Ser Gin Ala Phe lie Asn lie Gly Tyr Val Val Gly 
355 360 365 

Leu Leu Pro Val Thr Gly lie Gin Leu Pro Met lie Ser Ala Gly Gly 
370 375 380 

Thr Ser Ala lie lie Thr Leu Ala Ser Met Gly Leu Leu lie Ser Cys 
385 390 395 400 

Ala Arg His Glu Pro Glu Thr Val Ser Ala Met Ala Ser Tyr Gly Arg 
405 410 415 

Pro Ala lie Asp Arg Leu Leu Gly Leu Arg Glu Pro Ser Ser Thr Leu 
420 425 430 

Thr Thr Ser Asn Ala Ser Leu Arg Ser Asn Lys Thr Lys Ala Ala Lys 
435 440 445 

Gin Lys Pro Ser Pro Gin Lys Glu Ser Arg Asp Arg Phe Gly Glu Pro 
450 455 460 

Val Thr Ala Arg Arg Ala Gin Ala Pro Arg Ser Gly Arg Ala Gly Val 
465 470 475 480 

Gin Ser Glu Ala Pro Arg Arg Ser Thr Gly Ser Val Lys Gly Arg Ser 
485 490 495 

Ser Gly Gin Asp Asn Gly Arg Ser Asn Glu Gly Thr Ala Arg Ser Gin 
500 505 510 

Ser Thr Thr Gly Gly Arg Ala Ala Asp Arg Ser Val Asp Arg Ser Arg 
515 520 525 

Gin Ser Arg Pro Thr Glu Arg Arg Ser Glu Ser Arg Ala Met lie Gly 
530 535 540 

Val Thr Thr Ala Thr Ala Asp Lys Cys Glu lie Arg Arg Thr Thr Asn 
545 550 555 560 
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Lys Asp Gly 



<210> 83 
<211> 1449 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1426) 
<223> RXA02722 

<400> 83 

acttttagat aagctctcac agtgctgact gcttatctga gatgaaaata aaagcaaaat 60 

tttttttagt atcaactctt cgaaaggcga gacatcgaca atg acc tea ccg aac 115 

Met Thr Ser Pro Asn 
1 5 

aac tac etc gec aag att aag gtc gtc ggc gtg ggc ggc ggc gga gtc 163 
Asn Tyr Leu Ala Lys lie Lys Val Val Gly Val Gly Gly Gly Gly Val 
10 15 20 

aac gec gtc aac cgc atg att gaa gaa ggc etc aaa ggc gtg gag ttc 211 
Asn Ala Val Asn Arg Met lie Glu Glu Gly Leu Lys. Gly Val Glu Phe 
25 30 35 

ate gcg gtg aac acc gac teg cag get etc atg ttc tct gat gec gac 259 
lie Ala Val Asn Thr Asp Ser Gin Ala Leu Met Phe Ser Asp Ala Asp 
40 45 50 

gta aag etc gat ate gga cgt gaa get acc cgt ggt ctt ggt gec ggc 3 07 
Val Lys Leu Asp lie Gly Arg Glu Ala Thr Arg Gly Leu Gly Ala Gly 
55 60 65 

gcg aac cca gaa gtt gga cgt gec teg gca gag gat cac aag aac gaa 3 55 
Ala Asn Pro Glu Val Gly Arg Ala Ser Ala Glu Asp His Lys Asn Glu 
70 75 80 85 

ate gaa gaa acc ate aag ggc gee gac atg gtc ttc gtt acc gee ggc 403 
lie Glu Glu Thr lie Lys Gly Ala Asp Met Val Phe Val Thr Ala Gly 
90 95 100 

gaa ggt ggt ggc acc gga act ggt get gca cca gtc gtg gca ggg ate 451 
Glu Gly Gly Gly Thr Gly Thr Gly Ala Ala Pro Val Val Ala Gly He 
105 110 115 

gec aag aag atg ggc gca ctg acc att ggt gtt gtg acc aag cct ttc 499 
Ala Lys Lys Met Gly Ala Leu Thr He Gly Val Val Thr Lys Pro Phe 
120 125 130 

gag ttc gaa ggc cgt cgc cgt act cgc cag gca gaa gaa ggc ate gca 547 
Glu Phe Glu Gly Arg Arg Arg Thr Arg Gin Ala Glu Glu Gly He Ala 
135 140 145 

gca ctg aag gag gtc tgc gac acc etc ate gtt att cca aac gac cgc 595 
Ala Leu Lys Glu Val Cys Asp Thr Leu He Val He Pro Asn Asp Arg 
150 155 160 165 



BGM32CP 



129 



ctg ctt gag ctg ggc gat gcg aac ctg tec ate atg gaa gcg ttc cgc 643 
Leu Leu Glu Leu Gly Asp Ala Asn Leu Ser lie Met Glu Ala Phe Arg 
170 175 180 

gca gec gat gaa gtt etc cac aat ggt gtt cag ggt att acc aac ctg 691 
Ala Ala Asp Glu Val Leu His Asn Gly Val Gin Gly lie Thr Asn Leu 
185 190 195 

ate acc ate cct ggt gtg ate aac gtg gac ttc gcg gac gtt cgc tec 739 
lie Thr lie Pro Gly Val lie Asn Val Asp Phe Ala Asp Val Arg Ser 
200 205 210 

gtc atg tec gaa get ggt tec gca etc atg ggt gtg ggc tct gca cgt 787 
Val Met Ser Glu Ala Gly Ser Ala Leu Met Gly Val Gly Ser Ala Arg 
215 220 225 

ggg gac aac cgc gtt gtc tct gca acc gag cag gee ate aac tct cca 835 
Gly Asp Asn Arg Val Val Ser Ala Thr Glu Gin Ala He Asn Ser Pro 
230 235 240 245 

ctt etc gaa gca aca atg gac ggc gca act ggc gtc ctg ctg tec ttt 883 
Leu Leu Glu Ala Thr Met Asp Gly Ala Thr Gly Val Leu Leu Ser Phe 
250 255 260 

get ggt gga tec gac ctg ggc etc atg gaa gtc aac gca get gca tec 931 
Ala Gly Gly Ser Asp Leu Gly Leu Met Glu Val Asn Ala Ala Ala Ser 
265 270 275 

atg gtc cgt gag cgt tec gat gaa gat gtc aac etc ate ttc ggt acc 979 
Met Val Arg Glu Arg Ser Asp Glu Asp Val Asn Leu He Phe Gly Thr 
280 285 290 

ate ate gac gac aac ctg ggc gac gaa gtc cgc gta acc gtc ate gcg 102 7 
He He Asp Asp Asn Leu Gly Asp Glu Val Arg Val Thr Val He Ala 
295 300 305 

acc ggt ttt gac gca get cgc gca age gee get gag aac cgc cgc gca 107 5 
Thr Gly Phe Asp Ala Ala Arg Ala Ser Ala Ala Glu Asn Arg Arg Ala 
310 315 320 325 

ggc ate tea get gca cct gca get gag cca gtc cag cag cag gtc cca 1123 
Gly He Ser Ala Ala Pro Ala Ala Glu Pro Val Gin Gin Gin Val Pro 
330 335 340 

acc acc aac gca acc ctt cca cca gag aag gaa age ate ttc ggt ggt 1171 
Thr Thr Asn Ala Thr Leu Pro Pro Glu Lys Glu Ser He Phe Gly Gly 
345 350 355 

gca cgt gag gag aac gat cct tac ctg tec cgc tct get ggt gca cgt 1219 
Ala Arg Glu Glu Asn Asp Pro Tyr Leu Ser Arg Ser Ala Gly Ala Arg 
360 365 370 

cat cgc att gag gag acc cgc tec ggc ggt gga etc ttc acc acc ggc 1267 
His Arg He Glu Glu Thr Arg Ser Gly Gly Gly Leu Phe Thr Thr Gly 
375 380 385 

aat gat cgc gat tac cgt cgt gat gag cgc cgc gaa gat cac cgt gac 1315 
Asn Asp Arg Asp Tyr Arg Arg Asp Glu Arg Arg Glu Asp His Arg Asp 
390 395 400 405 



BGI-132CP 



130 



gag cgc cgc gat gag cgc cgc gat gac cgt tec tac gac cgc cgt gat 13 63 
Glu Arg Arg Asp Glu Arg Arg Asp Asp Arg Ser Tyr Asp Arg Arg Asp 
410 415 420 

gat cgt cgt gac gat cgc cgc gat gac cgc gga gac gac ctg gat gta 1411 
Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Gly Asp Asp Leu Asp Val 
425 430 435 

ccc age ttc etc cag taattaagaa ggagaataga ctt 1449 
Pro Ser Phe Leu Gin 
440 



<210> 84 
<211> 442 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 84 

Met Thr Ser Pro Asn Asn Tyr Leu Ala Lys lie Lys Val Val Gly Val 
15 10 15 

Gly Gly Gly Gly Val Asn Ala Val Asn Arg Met He Glu Glu Gly Leu 
20 25 30 

Lys Gly Val Glu Phe He Ala Val Asn Thr Asp Ser Gin Ala Leu Met 
35 40 45 

Phe Ser Asp Ala Asp Val Lys Leu Asp He Gly Arg Glu Ala Thr Arg 
50 55 60 

Gly Leu Gly Ala Gly Ala Asn Pro Glu Val Gly Arg Ala Ser Ala Glu 
65 70 75 80 

Asp His Lys Asn Glu He Glu Glu Thr He Lys Gly Ala Asp Met Val 
85 90 95 

Phe Val Thr Ala Gly Glu Gly Gly Gly Thr Gly Thr Gly Ala Ala Pro 
100 105 110 

Val Val Ala Gly He Ala Lys Lys Met Gly Ala Leu Thr He Gly Val 
115 120 125 

Val Thr Lys Pro Phe Glu Phe Glu Gly Arg Arg Arg Thr Arg Gin Ala 
130 135 140 

Glu Glu Gly He Ala Ala Leu Lys Glu Val Cys Asp Thr Leu He Val 
145 150 155 160 

He Pro Asn Asp Arg Leu Leu Glu Leu Gly Asp Ala Asn Leu Ser He 
165 170 175 

Met Glu Ala Phe Arg Ala Ala Asp Glu Val Leu His Asn Gly Val Gin 
180 185 190 

Gly He Thr Asn Leu He Thr He Pro Gly Val He Asn Val Asp Phe 
195 200 205 



Ala Asp Val Arg Ser Val Met Ser Glu Ala Gly Ser Ala Leu Met Gly 
210 215 220 
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Val Gly Ser Ala Arg Gly Asp Asn Arg Val Val Ser Ala Thr Glu Gin 
225 230 235 240 

Ala lie Asn Ser Pro Leu Leu Glu Ala Thr Met Asp Gly Ala Thr Gly 
245 250 255 

Val Leu Leu Ser Phe Ala Gly Gly Ser Asp Leu Gly Leu Met Glu Val 
260 265 270 

Asn Ala Ala Ala Ser Met Val Arg Glu Arg Ser Asp Glu Asp Val Asn 
275 280 285 

Leu lie Phe Gly Thr lie lie Asp Asp Asn Leu Gly Asp Glu Val Arg 
290 295 300 

Val Thr Val lie Ala Thr Gly Phe Asp Ala Ala Arg Ala Ser Ala Ala 
305 310 315 320 

Glu Asn Arg Arg Ala Gly lie Ser Ala Ala Pro Ala Ala Glu Pro Val 
325 330 335 

Gin Gin Gin Val Pro Thr Thr Asn Ala Thr Leu Pro Pro Glu Lys Glu 
340 345 350 

Ser lie Phe Gly Gly Ala Arg Glu Glu Asn Asp Pro Tyr Leu Ser Arg 
355 360 365 

Ser Ala Gly Ala Arg His Arg lie Glu Glu. Thr Arg Ser Gly Gly Gly 
370 375 380 

Leu Phe Thr Thr Gly Asn Asp Arg Asp Tyr Arg Arg Asp Glu Arg Arg 
385 390 395 400 

Glu Asp His Arg Asp Glu Arg Arg Asp Glu Arg Arg Asp Asp Arg Ser 
405 410 415 

Tyr Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Arg Asp Asp Arg Gly 
420 425 430 

Asp Asp Leu Asp Val Pro Ser Phe Leu Gin 
435 440 



<210> 85 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXA00009 

<400> 85 

gacgacatgc gcaggcgagt aatcgaactg caattgggca aactagtccg cgatgatgcc 6 0 

cacggcgtct acggcgaaat gcgatagggg agtacttcac atg get ttt gga tat 115 

Met Ala Phe Gly Tyr 
1 5 



gta ctg cgt gaa get gtt cgc ggc atg ggc cgc aac gtc acc atg acc 163 
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Val Leu Arg Glu Ala Val Arg Gly Met Gly Arg Asn Val Thr Met Thr 
10 15 20 

ate gcg etc ate ate ace ace tct att tec ttg gca ctt ctt gee act 211 
lie Ala Leu lie lie Thr Thr Ser lie Ser Leu Ala Leu Leu Ala Thr 
25 30 35 

gga ttt ttg gtg ace aac atg ace gac cgc ace aag gac ate tac ctg 259 
Gly Phe Leu Val Thr Asn Met Thr Asp Arg Thr Lys Asp lie Tyr Leu 
40 45 50 

gat cgc gtc gaa gtg atg ate caa etc gat gag gac acc tct gec aac 307 
Asp Arg Val Glu Val Met lie Gin Leu Asp Glu Asp Thr Ser Ala Asn 
55 60 65 

gat ccc gaa tgc acc gcg gag tec tgc acc gaa gtt cgt gat gtc tta 355 
Asp Pro Glu Cys Thr Ala Glu Ser Cys Thr Glu Val Arg Asp Val Leu 
70 75 80 85 

gaa gga etc gac ggc ate gat tec ate acc tac cgt tec cgc gag gee 403 
Glu Gly Leu Asp Gly He Asp Ser He Thr Tyr Arg Ser Arg Glu Ala 
90 95 100 

tec tac gaa cga ttc gta gaa gtt ttc aaa gat act gac cca gtt etc 451 
Ser Tyr Glu Arg Phe Val Glu Val Phe Lys Asp Thr Asp Pro Val Leu 
105 110 115 

gtc get gaa acc tct ccc gac gca ttg cca gca gcg ttc. cac gtc cga 499 
Val Ala Glu Thr Ser Pro Asp Ala Leu Pro Ala Ala Phe His Val Arg 
120 125 130 

ctt gaa gat cca ctt gec gtt gag att etc gat ccg gtc cgc gat ctt 547 
Leu Glu Asp Pro Leu Ala Val Glu He Leu Asp Pro Val Arg Asp Leu 
135 140 145 

cct caa gta age aac gtg ate gac cag gtg gat gat ctg cgc gga gca 595 
Pro Gin Val Ser Asn Val He Asp Gin Val Asp Asp Leu Arg Gly Ala 
150 155 160 165 

acc gaa aac ctt gac tec ate cgc aac gec acc ttc etc ate gcg get 643 
Thr Glu Asn Leu Asp Ser He Arg Asn Ala Thr Phe Leu He Ala Ala 
170 175 180 

gtg caa gtt ttg gca teg ate ttc ctg att gec aac atg gtg caa ate 691 
Val Gin Val Leu Ala Ser He Phe Leu He Ala Asn Met Val Gin He 
185 190 195 

get gca ttc aat cgt cgt gaa gaa act gaa ate atg cgc ate gtc ggc 739 
Ala Ala Phe Asn Arg Arg Glu Glu Thr Glu He Met Arg He Val Gly 
200 205 210 

gca teg egg ttc tac act cag gga cca ttc gtc ttc gaa gcg att eta 787 
Ala Ser Arg Phe Tyr Thr Gin Gly Pro Phe Val Phe Glu Ala He Leu 
215 220 225 

tec acc etc att ggt gcg gtt ttc gee gtc ggc gcg etc ttc ttg ggt 835 
Ser Thr Leu He Gly Ala Val Phe Ala Val Gly Ala Leu Phe Leu Gly 
230 235 240 245 



aaa gaa etc gtc att gat aaa gca etc cgc gga etc tac gat tec cag 883 
Lys Glu Leu Val He Asp Lys Ala Leu Arg Gly Leu Tyr Asp Ser Gin 
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250 255 260 

etc ate gca cca gtt acc acc aca gat att tgg ctg gtc gca ccg ata 931 
Leu He Ala Pro Val Thr Thr Thr Asp He Trp Leu Val Ala Pro He 
265 270 275 

att tec ggc att ggc gtg gtg ate gee ggc att ate gca caa etc acc 979 
He Ser Gly He Gly Val Val He Ala Gly He He Ala Gin Leu Thr 
280 285 290 

ctg cgc ttc tac gtg agg aaa taagactatt gaactccttg ccg 1023 
Leu Arg Phe Tyr Val Arg Lys 
295 300 



<210> 86 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 86 

Met Ala Phe Gly Tyr Val Leu Arg Glu Ala Val Arg Gly Met Gly Arg 
15 10 15 

Asn Val Thr Met Thr He Ala Leu He He Thr Thr Ser He Ser Leu 
20 25 30 

Ala Leu Leu Ala Thr Gly Phe Leu Val Thr Asn Met Thr Asp Arg Thr 
35 40 45 

Lys Asp He Tyr Leu Asp Arg Val Glu Val Met He Gin Leu Asp Glu 
50 55 60 

Asp Thr Ser Ala Asn Asp Pro Glu Cys Thr Ala Glu Ser Cys Thr Glu 
65 70 75 80 

Val Arg Asp Val Leu Glu Gly Leu Asp Gly He Asp Ser He Thr Tyr 
85 90 95 

Arg Ser Arg Glu Ala Ser Tyr Glu Arg Phe Val Glu Val Phe Lys Asp 
100 105 110 

Thr Asp Pro Val Leu Val Ala Glu Thr Ser Pro Asp Ala Leu Pro Ala 
115 120 125 

Ala Phe His Val Arg Leu Glu Asp Pro Leu Ala Val Glu He Leu Asp 
130 135 140 

Pro Val Arg Asp Leu Pro Gin Val Ser Asn Val He Asp Gin Val Asp 
145 150 155 160 

Asp Leu Arg Gly Ala Thr Glu Asn Leu Asp Ser He Arg Asn Ala Thr 
165 170 175 

Phe Leu He Ala Ala Val Gin Val Leu Ala Ser He Phe Leu He Ala 
180 185 190 

Asn Met Val Gin He Ala Ala Phe Asn Arg Arg Glu Glu Thr Glu He 
195 200 205 



Met Arg He Val Gly Ala Ser Arg Phe Tyr Thr Gin Gly Pro Phe Val 
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210 215 220 

Phe Glu Ala lie Leu Ser Thr Leu lie Gly Ala Val Phe Ala Val Gly 
225 230 235 240 

Ala Leu Phe Leu Gly Lys Glu Leu Val lie Asp Lys Ala Leu Arg Gly 
245 250 255 

Leu Tyr Asp Ser Gin Leu lie Ala Pro Val Thr Thr Thr Asp lie Trp 
260 265 270 

Leu Val Ala Pro lie lie Ser Gly lie Gly Val Val lie Ala Gly lie 
275 280 285 

lie Ala Gin Leu Thr Leu Arg Phe Tyr Val Arg Lys 
290 295 300 



<210> 87 
<211> 810 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (787) 

<223> RXA00010 

<400> 87 

cttaagaatt accggttatt tgtcgttgag ttctcctctg agcactcagg gtagtcactt 60 

ccgtttcttt agccacagga gtttcgctaa agtgtgaccc gtg ate acc ttc gag 115 

Val lie Thr Phe Glu 
1 5 

aac gtc acc aag aac tac aag aca tea acc cgc cct gca tta gac aat 163 
Asn Val Thr Lys Asn Tyr Lys Thr Ser Thr Arg Pro Ala Leu Asp Asn 
10 15 20 

gtg tec eta cac att gaa aaa ggc gag ttc gtg ttc etc ate ggc cca 211 
Val Ser Leu His lie Glu Lys Gly Glu Phe Val Phe Leu lie Gly Pro 
25 30 35 

tec ggc tec gga aaa tea acc ttc ctg cgc ctg atg acg egg gag gaa 2 59 
Ser Gly Ser Gly Lys Ser Thr Phe Leu Arg Leu Met Thr Arg Glu Glu 
40 45 50 

aac gtc age tec gga teg ctg aca ctg get gat ttt cag gtg aac aaa 3 07 
Asn Val Ser Ser Gly Ser Leu Thr Leu Ala Asp Phe Gin Val Asn Lys 
55 60 65 

ctt cgc ggc acg caa gta aac aaa ctg cgc caa cgc ate gga tat gtg 3 55 
Leu Arg Gly Thr Gin Val Asn Lys Leu Arg Gin Arg lie Gly Tyr Val 
70 75 80 85 

ttc caa gat ttc cga etc tta aaa aac aag aat gtc tac gac aac gtc 403 
Phe Gin Asp Phe Arg Leu Leu Lys Asn Lys Asn Val Tyr Asp Asn Val 
90 95 100 

gca ttc gca ttg gag gtc ate ggg aag aag aag gac aag att caa gaa 451 
Ala Phe Ala Leu Glu Val lie Gly Lys Lys Lys Asp Lys lie Gin Glu 
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105 110 115 

ctt gtc ccc gaa act ctg gaa atg gtt ggc ctt gcc gga aaa gcc aac 499 
Leu Val Pro Glu Thr Leu Glu Met Val Gly Leu Ala Gly Lys Ala Asn 
120 125 130 

cgc atg ccc aac gaa eta tec ggt ggt gag cag cag cgc gtg gcc ate 547 
Arg Met Pro Asn Glu Leu Ser Gly Gly Glu Gin Gin Arg Val Ala lie 
135 140 145 

gcc cga get ttc gtg aac cgc cca etc gtc ttg ctt get gat gaa cca 595 
Ala Arg Ala Phe Val Asn Arg Pro Leu Val Leu Leu Ala Asp Glu Pro 
150 155 160 165 

acc ggc aac etc gac ccc gat ace tec gat gag ate atg att ttg etc 643 
Thr Gly Asn Leu Asp Pro Asp Thr Ser Asp Glu lie Met lie Leu Leu 
170 175 180 

aac cgc ate aat cgc etc ggc acc acg gtg gtc atg tec acc cac aac 691 
Asn Arg lie Asn Arg Leu Gly Thr Thr Val Val Met Ser Thr His Asn 
185 190 195 

gcc cga act gtc gac gac atg cgc agg cga gta ate gaa ctg caa ttg 739 
Ala Arg Thr Val Asp Asp Met Arg Arg Arg Val lie Glu Leu Gin Leu 
200 205 210 

ggc aaa eta gtc cgc gat gat gcc cac ggc gtc tac ggc gaa atg cga 7 87 
Gly Lys Leu Val Arg Asp Asp Ala His Gly Val. Tyr Gly Glu Met Arg 
215 220 225 

taggggagta cttcacatgg ctt 810 



<210> 88 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 88 

Val lie Thr Phe Glu Asn Val Thr Lys Asn Tyr Lys Thr Ser Thr Arg 
15 10 15 

Pro Ala Leu Asp Asn Val Ser Leu His lie Glu Lys Gly Glu Phe Val 
20 25 30 

Phe Leu lie Gly Pro Ser Gly Ser Gly Lys Ser Thr Phe Leu Arg Leu 
35 40 45 

Met Thr Arg Glu Glu Asn Val Ser Ser Gly Ser Leu Thr Leu Ala Asp 
50 55 60 

Phe Gin Val Asn Lys Leu Arg Gly Thr Gin Val Asn Lys Leu Arg Gin 
65 70 75 80 

Arg lie Gly Tyr Val Phe Gin Asp Phe Arg Leu Leu Lys Asn Lys Asn 
85 90 95 

Val Tyr Asp Asn Val Ala Phe Ala Leu Glu Val lie Gly Lys Lys Lys 
100 105 110 

Asp Lys lie Gin Glu Leu Val Pro Glu Thr Leu Glu Met Val Gly Leu 
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115 

Ala Gly Lys Ala 
130 

Gin Arg Val Ala 
145 

Leu Ala Asp Glu 



lie Met lie Leu 
180 

Met Ser Thr His 
195 

lie Glu Leu Gin 
210 



120 

Asn Arg Met Pro 
135 

lie Ala Arg Ala 
150 

Pro Thr Gly Asn 
165 

Leu Asn Arg lie 



Asn Ala Arg Thr 
200 

Leu Gly Lys Leu 
215 



Asn Glu Leu Ser 
140 

Phe Val Asn Arg 
155 

Leu Asp Pro Asp 
170 

Asn Arg Leu Gly 
185 

Val Asp Asp Met 



Val Arg Asp Asp 
220 



125 

Gly Gly Glu Gin 



Pro Leu Val Leu 
160 

Thr Ser Asp Glu 
175 

Thr Thr Val Val 
190 

Arg Arg Arg Val 
205 

Ala His Gly Val 



Tyr Gly Glu Met Arg 
225 



<210> 89 
<211> 1605 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 

<222> (101) . . (1582) 
<223> RXA00143 



<400> 89 

ggacacccgg tgtataccca 
gagtctgacc acaagccatt 



ctgggacctc ataaatccac 
ttattccttt tccccgagaa 



tgacttggag aagcccctgt 60 

atg gtc tgg gat tgg 115 
Met Val Trp Asp Trp 
1 5 



cat acc cgc aag ggc get gtc gca cgt ctg act ccc cca ttc ate cca 163 
His Thr Arg Lys Gly Ala Val Ala Arg Leu Thr Pro Pro Phe lie Pro 
10 15 20 



ctt aac ccc att acg cag gca gaa cgc etc gec gac ggc acc acc ate 211 
Leu Asn Pro lie Thr Gin Ala Glu Arg Leu Ala Asp Gly Thr Thr lie 
25 30 35 



ttc agt etc ccc gcg gga ctt aaa tgg gtg gca cgc cac gat tta tec 259 
Phe Ser Leu Pro Ala Gly Leu Lys Trp Val Ala Arg His Asp Leu Ser 
40 45 50 



ggg ttt ttg aac ggg tea cgc ttc acc gac gtc tgc etc acc gee cct 307 
Gly Phe Leu Asn Gly Ser Arg Phe Thr Asp Val Cys Leu Thr Ala Pro 
55 60 65 

gtg aag gec etc gca aac tgg cgc cac gtg cat aat ttc gtc gac caa 355 
Val Lys Ala Leu Ala Asn Trp Arg His Val His Asn Phe Val Asp Gin 
70 75 80 85 
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gac ggc ggc aca etc ate aca gat tec gtg age acc cgc eta ccg gca 403 

Asp Gly Gly Thr Leu lie Thr Asp Ser Val Ser Thr Arg Leu Pro Ala 

90 95 100 

tec aca etc acg ggc atg ttc gee tat cgc caa act cag etc ate gaa 451 

Ser Thr Leu Thr Gly Met Phe Ala Tyr Arg Gin Thr Gin Leu lie Glu 

105 110 115 

gac eta aaa ttc tta agt aga aca age acg ctt ttc gac ggc tec ccc 499 

Asp Leu Lys Phe Leu Ser Arg Thr Ser Thr Leu Phe Asp Gly Ser Pro 

120 125 130 

etc acc gta gee ate acc ggc tec agg ggg etc gtc ggc cgc gcg ctg 547 

Leu Thr Val Ala lie Thr Gly Ser Arg Gly Leu Val Gly Arg Ala Leu 

135 140 145 

aca gcg cag ctg caa acc ggc ggc cac gaa gtc ate caa etc gtg cgc 595 

Thr Ala Gin Leu Gin Thr Gly Gly His Glu Val lie Gin Leu Val Arg 

150 155 160 165 

aaa gaa ccc aaa cct ggc caa cgt ttc tgg gat cca etc aac cca gca 643 

Lys Glu Pro Lys Pro Gly Gin Arg Phe Trp Asp Pro Leu Asn Pro Ala 

170 175 180 

tec gat etc etc gac ggc gcg gat gtt ttg gtt cac ctt gee ggc gaa 691 

Ser Asp Leu Leu Asp Gly Ala Asp Val Leu Val His Leu Ala Gly Glu 

185 190 195 

ccg ate ttc ggg cga ttc aac gac tec cac aaa gaa gee ate cgc gag 73 9 

Pro lie Phe Gly Arg Phe Asn Asp Ser His Lys Glu Ala lie Arg Glu 

200 205 210 

tec cgc gta ctt ccc acc aaa ttc etc gca gaa tta gtt gec gaa tec 787 

Ser Arg Val Leu Pro Thr Lys Phe Leu Ala Glu Leu Val Ala Glu Ser 

215 220 225 

acc cag tgc acc acc atg att tec gee tct gca gtt gga ttc tat ggt 835 

Thr Gin Cys Thr Thr Met lie Ser Ala Ser Ala Val Gly Phe Tyr Gly 

230 235 240 245 

cac gac cgc ggc gac gag ate ctg acc gaa gaa tec gaa tec ggc gat 883 

His Asp Arg Gly Asp Glu lie Leu Thr Glu Glu Ser Glu Ser Gly Asp 

250 255 260 

gat ttc etc gee gag gtc tgt agg gat tgg gaa cac gec act get cct 931 

Asp Phe Leu Ala Glu Val Cys Arg Asp Trp Glu His Ala Thr Ala Pro 

265 270 275 

gee tea gat gca gga aag cgc gta gee ttc att cgc acc ggc gtg gec 979 

Ala Ser Asp Ala Gly Lys Arg Val Ala Phe lie Arg Thr Gly Val Ala 

280 285 290 

etc agt gga cgc ggt ggc atg ctt ccc ctg ctg aaa acc ctg ttc tec 1027 

■ Leu Ser Gly Arg Gly Gly Met Leu Pro Leu Leu Lys Thr Leu Phe Ser 

295 300 305 

acc gga eta ggc gga aaa ttc ggc gat ggc acc tec tgg ttc age tgg 1075 

Thr Gly Leu Gly Gly Lys Phe Gly Asp Gly Thr Ser Trp Phe Ser Trp 

310 315 320 325 

ate gec ate gat gac etc acc gac ate tac tac cgc gec ate gtg gac 1123 
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lie Ala lie Asp Asp Leu Thr Asp lie Tyr Tyr Arg Ala lie Val Asp 
330 335 340 

gcc cag ate tec ggc ccc ate aac gcg gta gee ccc aat cca gtc tec 1171 
Ala Gin lie Ser Gly Pro lie Asn Ala Val Ala Pro Asn Pro Val Ser 
345 350 355 

aat gcg gac atg acc aag att ctg gcc acc age atg cac cgt ccc gca 1219 
Asn Ala Asp Met Thr Lys lie Leu Ala Thr Ser Met His Arg Pro Ala 
360 365 370 

ttc ate caa att cct tec etc ggc ccc aaa att ctg etc gga age caa 1267 
Phe lie Gin lie Pro Ser Leu Gly Pro Lys lie Leu Leu Gly Ser Gin 
375 380 385 

ggc get gaa gag eta gcc ctg gcg tec caa cgc acc gcc cca gca gca 1315 
Gly Ala Glu Glu Leu Ala Leu Ala Ser Gin Arg Thr Ala Pro Ala Ala 
390 395 400 405 

ctg gaa aac etc age cac acc ttc cgc tac acc gac ate ggg gcc gcc 13 63 
Leu Glu Asn Leu Ser His Thr Phe Arg Tyr Thr Asp lie Gly Ala Ala 
410 415 420 

ate gca cac gaa ctt ggc tac gaa caa etc gca gat ttc gcc caa cag 1411 
lie Ala His Glu Leu Gly Tyr Glu Gin Leu Ala Asp Phe Ala Gin Gin 
425 6 430 435 

caa gaa ate gaa gcc gaa cgc aaa cag gaa cga gcc gaa etc aaa gcc 1459 
Gin Glu lie Glu Ala Glu Arg Lys Gin Glu Arg Ala Glu Leu Lys Ala 
440 445 450 

gcc aag aag ate gcc aag aaa gcc cca gtc eta gag gaa tec ccc acc 1507 
Ala Lys Lys lie Ala Lys Lys Ala Pro Val Leu Glu Glu Ser Pro Thr 
455 460 465 

aac ctg gaa gat ccc gaa gaa gta gag caa agt ate ctt tea tea ate 1555 
Asn Leu Glu Asp Pro Glu Glu Val Glu Gin Ser He Leu Ser Ser He 
470 475 480 485 

etc aat ttc cgc cgt aag cgc aac gac taaaaccacc atctgtagtg tgg 1605 
Leu Asn Phe Arg Arg Lys Arg Asn Asp 
490 



<210> 90 
<211> 494 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 90 

Met Val Trp Asp Trp His Thr Arg Lys Gly Ala Val Ala Arg Leu Thr 
15 10 15 

Pro Pro Phe He Pro Leu Asn Pro He Thr Gin Ala Glu Arg Leu Ala 
20 25 30 

Asp Gly Thr Thr He Phe Ser Leu Pro Ala Gly Leu Lys Trp Val Ala 
35 40 45 



Arg His Asp Leu Ser Gly Phe Leu Asn Gly Ser Arg Phe Thr Asp Val 
50 55 60 
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Cys Leu Thr Ala 
65 

Asn Phe Val Asp 



Thr Arg Leu Pro 
100 

Thr Gin Leu lie 
115 

Phe Asp Gly Ser 
130 

Val Gly Arg Ala 
145 

lie Gin Leu Val 



Pro Leu Asn Pro 
180 

His Leu Ala Gly 
195 

Glu Ala lie Arg 
210 

Leu Val Ala Glu 
225 

Val Gly Phe Tyr 



Ser Glu Ser Gly 
260 

His Ala Thr Ala 
275 

Arg Thr Gly Val 
290 

Lys Thr Leu Phe 
305 

Ser Trp Phe Ser 



Arg Ala lie Val 
340 

Pro Asn Pro Val 
355 

Met His Arg Pro 
370 



Pro Val Lys Ala 
70 

Gin Asp Gly Gly 
85 

Ala Ser Thr Leu 



Glu Asp Leu Lys 
120 

Pro Leu Thr Val 
135 

Leu Thr Ala Gin 
150 

Arg Lys Glu Pro 
165 

Ala Ser Asp Leu 



Glu Pro lie Phe 
200 

Glu Ser Arg Val 
215 

Ser Thr Gin Cys 
230 

Gly His Asp Arg 
245 

Asp Asp Phe Leu 



Pro Ala Ser Asp 
280 

Ala Leu Ser Gly 
295 

Ser Thr Gly Leu 
310 

Trp lie Ala lie 
325 

Asp Ala Gin lie 



Ser Asn Ala Asp 
360 

Ala Phe lie Gin 
375 



Leu Ala Asn Trp 
75 

Thr Leu lie Thr 
90 

Thr Gly Met Phe 
105 

Phe Leu Ser Arg 



Ala lie Thr Gly 
140 

Leu Gin Thr Gly 
155 

Lys Pro Gly Gin 
170 

Leu Asp Gly Ala 
185 

Gly Arg Phe Asn 



Leu Pro Thr Lys 
220 

Thr Thr Met lie 
235 

Gly Asp Glu lie 
250 

Ala Glu Val Cys 
265 

Ala Gly Lys Arg 



Arg Gly Gly Met 
300 

Gly Gly Lys Phe 
315 

Asp Asp Leu Thr 
330 

Ser Gly Pro lie 
345 

Met Thr Lys lie 



lie Pro Ser Leu 
380 



Arg His Val His 
80 

Asp Ser Val Ser 
95 

Ala Tyr Arg Gin 
110 

Thr Ser Thr Leu 
125 

Ser Arg Gly Leu 



Gly His Glu Val 
160 

Arg Phe Trp Asp 
175 

Asp Val Leu Val 
190 

Asp Ser His Lys 
205 

Phe Leu Ala Glu 



Ser Ala Ser Ala 
240 

Leu Thr Glu Glu 
255 

Arg Asp Trp Glu 
270 

Val Ala Phe lie 
285 

Leu Pro Leu Leu 



Gly Asp Gly Thr 
320 

Asp lie Tyr Tyr 
335 

Asn Ala Val Ala 
350 

Leu Ala Thr Ser 
365 

Gly Pro Lys lie 
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Leu Leu Gly Ser 
385 

Thr Ala Pro Ala 



Asp lie Gly Ala 
420 

Asp Phe Ala Gin 
435 

Ala Glu Leu Lys 
450 

Glu Glu Ser Pro 
465 

lie Leu Ser Ser 



Gin Gly Ala Glu 
390 

Ala Leu Glu Asn 
405 

Ala lie Ala His 



Gin Gin Glu lie 
440 

Ala Ala Lys Lys 
455 

Thr Asn Leu Glu 
470 

lie Leu Asn Phe 
485 



Glu Leu Ala Leu 
395 

Leu Ser His Thr 
410 

Glu Leu Gly Tyr 
425 

Glu Ala Glu Arg 



lie Ala Lys Lys 
460 

Asp Pro Glu Glu 
475 

Arg Arg Lys Arg 
490 



Ala Ser Gin Arg 
400 

Phe Arg Tyr Thr 
415 

Glu Gin Leu Ala 
430 

Lys Gin Glu Arg 
445 

Ala Pro Val Leu 



Val Glu Gin Ser 
480 

Asn Asp 



<210> 91 
<211> 1684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1684) 
<223> RXA00277 

<400> 91 

atgtggtgga caatgttcga cgattggttc ggaccttatc tctggtccta cggtccacca 60 



cagctgcagt acatgccaga ggaagaaggg acagaaaacg atg aag gat aat gaa 

Met Lys Asp Asn Glu 
1 5 



115 



gat ttc gat cca gat tea cca gca acc gaa get gtt gec ttc aac cct 
Asp Phe Asp Pro Asp Ser Pro Ala Thr Glu Ala Val Ala Phe Asn Pro 
10 15 20 



163 



ttc gac gat gac gat gag gat gat tec ccc get acc tea gec gtt gee 
Phe Asp Asp Asp Asp Glu Asp Asp Ser Pro Ala Thr Ser Ala Val Ala 
25 30 35 



211 



ttt aac cct ttt gaa gat gac gat gac gac gat gag ttc caa ggc gaa 
Phe Asn Pro Phe Glu Asp Asp Asp Asp Asp Asp Glu Phe Gin Gly Glu 
40 45 50 



259 



ggc eta gaa ttc ctg ctg cgc gac etc- gac aat ctg cga gec acc caa 
Gly Leu Glu Phe Leu Leu Arg Asp Leu Asp Asn Leu Arg Ala Thr Gin 
55 60 65 



307 



ggt caa atg gtg gtg gaa caa cca gca gtt gaa gac age etc ggg tea 355 
Gly Gin Met Val Val Glu Gin Pro Ala Val Glu Asp Ser Leu Gly Ser 
70 75 80 85 



gca 
Ala 



tct gcg cat acg gag aca act gcg gee tea ctg cgt ccc cgc cca 
Ser Ala His Thr Glu Thr Thr Ala Ala Ser Leu Arg Pro Arg Pro 



403 
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90 95 100 

gag gtg gat cca agt gag agg agt cgt cga caa gca att teg ctg ttc 451 
Glu Val Asp Pro Ser Glu Arg Ser Arg Arg Gin Ala lie Ser Leu Phe 
105 110 115 

cgc gaa egg cgc cgc gta agg cgc caa tec cgc cca gtt get gat ggc 499 
Arg Glu Arg Arg Arg Val Arg Arg Gin Ser Arg Pro Val Ala Asp Gly 
120 125 130 

atg gtg gaa ttg ccg ttc ate ace ccc aaa ccg gaa gat gag ctg etc 547 
Met Val Glu Leu Pro Phe lie Thr Pro Lys Pro Glu Asp Glu Leu Leu 
135 140 145 

ate gac ccg gaa aag aag cgc aaa cct ggt gtg gca gcg ccg caa ctt 595 
lie Asp Pro Glu Lys Lys Arg Lys Pro Gly Val Ala Ala Pro Gin Leu 
150 155 160 165 

gtc gcg ggc gat ate gtc gca gag caa tat gaa gtc etc ggc gtc ate 643 
Val Ala Gly Asp lie Val Ala Glu Gin Tyr Glu Val Leu Gly Val lie 
170 175 180 

gcg cac ggc ggc atg ggt tgg att tac etc gee aac gac cgc aat gtg 691 
Ala His Gly Gly Met Gly Trp lie Tyr Leu Ala Asn Asp Arg Asn Val 
185 190 195 

tec ggc cgc ate gtg gtg etc aaa ggc atg atg gcg caa tct tec gtt 739 
Ser Gly Arg lie Val Val Leu Lys Gly Met Met Ala Gin Ser Ser Val 
200 205 210 

caa gac caa ggc ace get gaa gee gaa cgc gaa ttc etc gee gac ate 787 
Gin Asp Gin Gly Thr Ala Glu Ala Glu Arg Glu Phe Leu Ala Asp lie 
215 220 225 

ace cac ccc ggc ate gtg aag gee tac aac ttc ate gac gac ccc cgc 835 
Thr His Pro Gly lie Val Lys Ala Tyr Asn Phe lie Asp Asp Pro Arg 
230 235 240 245 

gtc ccc ggc gga ttc ate gtc atg gaa tac gtc aac ggc ccc tec ctg 883 
Val Pro Gly Gly Phe lie Val Met Glu Tyr Val Asn Gly Pro Ser Leu 
250 255 260 

aaa gac cgc tgc aaa gee caa ccc gac ggc gtg etc cgc gtc gac etc 931 
Lys Asp Arg Cys Lys Ala Gin Pro Asp Gly Val Leu Arg Val Asp Leu 
265 270 275 

gee ate ggc tac ate etc gaa etc etc ccc gee atg gac tac ctg cac 979 
Ala lie Gly Tyr lie Leu Glu Leu Leu Pro Ala Met Asp Tyr Leu His 
280 285 290 

caa cgc ggc gta gtg tac aac gac etc aaa ccc gaa aac gtc ate gee 1027 
Gin Arg Gly Val Val Tyr Asn Asp Leu Lys Pro Glu Asn Val lie Ala 
295 300 305 

ace gaa gac caa gtt aaa etc ate gac etc ggc gcg gtt acc ggc ate 1075 
Thr Glu Asp Gin Val Lys Leu lie Asp Leu Gly Ala Val Thr Gly lie 
310 315 320 325 

ggc gca ttc ggc tac att tac ggc acc aaa gga ttc caa gca ccc gaa 1123 
Gly Ala Phe Gly Tyr lie Tyr Gly Thr Lys Gly Phe Gin Ala Pro Glu 
330 335 340 
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gta gcc acc cat ggc ccc tea ate tec tec gat att ttc acc ate gga 1171 
Val Ala Thr His Gly Pro Ser lie Ser Ser Asp lie Phe Thr lie Gly 
345 350 355 

cgc acc etc gca gca etc acc atg ccc etc ccc gtt gaa gac ggt gtc 1219 
Arg Thr Leu Ala Ala Leu Thr Met Pro Leu Pro Val Glu Asp Gly Val 
360 365 370 

etc gca ccg ggc ate ccc teg ccc aaa aat tea cct ctt ctg cgc agg 1267 
Leu Ala Pro Gly lie Pro Ser Pro Lys Asn Ser Pro Leu Leu Arg Arg 
375 380 385 

cat ttg teg ttc tac cgc etc ctg caa cgc gcc acc gcc gac gac ccc 1315 
His Leu Ser Phe Tyr Arg Leu Leu Gin Arg Ala Thr Ala Asp Asp Pro 
390 395 400 405 

caa cac cga ttc cgc aac gtc age gaa eta cgc acc caa etc tac ggc 1363 
Gin His Arg Phe Arg Asn Val Ser Glu Leu Arg Thr Gin Leu Tyr Gly 
410 415 420 

gta ctg cgt gaa att ttg gca gtc cgc gac ggc aaa caa tac ccg cca 1411 
Val Leu Arg Glu lie Leu Ala Val Arg Asp Gly Lys Gin Tyr Pro Pro 
425 430 435 

cag cac tea eta ttc tec cca cag cga age acc ttt ggc acc aaa cac 1459 
Gin His Ser Leu Phe Ser Pro Gin Arg Ser Thr Phe Gly Thr Lys His 
440 445 . 450 

etc gtg ttc cgc acc gac cgc ate ate gac ggc ate gaa cga caa gca 1507 
Leu Val Phe Arg Thr Asp Arg lie lie Asp Gly lie Glu Arg Gin Ala 
455 460 465 

cgc ate aca gca cca gaa att gtc tec gcg ctg cct gtc cca etc ate 1555 
Arg lie Thr Ala Pro Glu lie Val Ser Ala Leu Pro Val Pro Leu lie 
470 475 480 485 

gac cgc acc gac ccc ggc gcc cgt atg etc tec gga tec tec tat gca 1603 
Asp Arg Thr Asp Pro Gly Ala Arg Met Leu Ser Gly Ser Ser Tyr Ala 
490 495 500 

gaa ccc tec gaa acc ctg gaa act ctg cgc aac tec atg gaa gac gag 1651 
Glu Pro Ser Glu Thr Leu Glu Thr Leu Arg Asn Ser Met Glu Asp Glu 
505 510 515 

caa tac cgc caa tea ate gag ate ccc etc ggt 1684 
Gin Tyr Arg Gin Ser lie Glu lie Pro Leu Gly 
520 525 



<210> 92 
<211> 528 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 92 

Met Lys Asp Asn Glu Asp Phe Asp Pro Asp Ser Pro Ala Thr Glu Ala 
15 10 15 

Val Ala Phe Asn Pro Phe Asp Asp Asp Asp Glu Asp Asp Ser Pro Ala 
20 25 30 
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Thr Ser Ala Val 
35 

Glu Phe Gin Gly 
50 

Leu Arg Ala Thr 
65 

Asp Ser Leu Gly 



Leu Arg Pro Arg 
100 

Ala lie Ser Leu 
115 

Pro Val Ala Asp 
130 

Glu Asp Glu Leu 
145 

Ala Ala Pro Gin 



Val Leu Gly Val 
180 

Asn Asp Arg Asn 
195 

Ala Gin Ser Ser 
210 

Phe Leu Ala Asp 
225 

lie Asp Asp Pro 



Asn Gly Pro Ser 
260 

Leu Arg Val Asp 
275 

Met Asp Tyr Leu 
290 

Glu Asn Val lie 
305 

Ala Val Thr Gly 



Phe Gin Ala Pro 
340 



Ala Phe Asn Pro 
40 

Glu Gly Leu Glu 
55 

Gin Gly Gin Met 
70 

Ser Ala Ser Ala 
85 

Pro Glu Val Asp 



Phe Arg Glu Arg 
120 

Gly Met Val Glu 
135 

Leu lie Asp Pro 
150 

Leu Val Ala Gly 
165 

lie Ala His Gly 



Val Ser Gly Arg 
200 

Val Gin Asp Gin 
215 

lie Thr His Pro 
230 

Arg Val Pro Gly 
245 

Leu Lys Asp Arg 



Leu Ala lie Gly 
280 

His Gin Arg Gly 
295 

Ala Thr Glu Asp 
310 

lie Gly Ala Phe 
325 

Glu Val Ala Thr 



Phe Glu Asp Asp 



Phe Leu Leu Arg 
60 

Val Val Glu Gin 
75 

His Thr Glu Thr 
90 

Pro Ser Glu Arg 
105 

Arg Arg Val Arg 



Leu Pro Phe He 
140 

Glu Lys Lys Arg 
155 

Asp He Val Ala 
170 

Gly Met Gly Trp 
185 

He Val Val Leu 



Gly Thr Ala Glu 
220 

Gly He Val Lys 
235 

Gly Phe He Val 
250 

Cys Lys Ala Gin 
265 

Tyr He Leu Glu 



Val Val Tyr Asn 
300 

Gin Val Lys Leu 
315 

Gly Tyr He Tyr 
330 

His Gly Pro Ser 
345 



Asp Asp Asp Asp 
45 

Asp Leu Asp Asn 



Pro Ala Val Glu 
80 

Thr Ala Ala Ser 
95 

Ser Arg Arg Gin 
110 

Arg Gin Ser Arg 
125 

Thr Pro Lys Pro 



Lys Pro Gly Val 
160 

Glu Gin Tyr Glu 
175 

He Tyr Leu Ala 
190 

Lys Gly Met Met 
205 

Ala Glu Arg Glu 



Ala Tyr Asn Phe 
240 

Met Glu Tyr Val 
255 

Pro Asp Gly Val 
270 

Leu Leu Pro Ala 
285 

Asp Leu Lys Pro 



He Asp Leu Gly 
320 

Gly Thr Lys Gly 
335 

He Ser Ser Asp 
350 
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lie Phe Thr lie Gly Arg Thr Leu Ala Ala Leu Thr Met Pro Leu Pro 
355 360 365 

Val Glu Asp Gly Val Leu Ala Pro Gly lie Pro Ser Pro Lys Asn Ser 
370 375 380 

Pro Leu Leu Arg Arg His Leu Ser Phe Tyr Arg Leu Leu Gin Arg Ala 
385 390 395 400 

Thr Ala Asp Asp Pro Gin His Arg Phe Arg Asn Val Ser Glu Leu Arg 
405 410 ' 415 

Thr Gin Leu Tyr Gly Val Leu Arg Glu lie Leu Ala Val Arg Asp Gly 
420 425 430 

Lys Gin Tyr Pro Pro Gin His Ser Leu Phe Ser Pro Gin Arg Ser Thr 
435 440 445 

Phe Gly Thr Lys His Leu Val Phe Arg Thr Asp Arg lie lie Asp Gly 
450 455 460 

lie Glu Arg Gin Ala Arg lie Thr Ala Pro Glu lie Val Ser Ala Leu 
465 470 475 480 

Pro Val Pro Leu lie Asp Arg Thr Asp Pro Gly Ala Arg Met Leu Ser 
485 490 495 

Gly Ser Ser Tyr Ala Glu Pro Ser Glu Thr Leu Glu Thr Leu Arg Asn 
500 505 . 510 

Ser Met Glu Asp Glu Gin Tyr Arg Gin Ser lie Glu lie Pro Leu Gly 
515 520 525 



<210> 93 
<211> 1313 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1290) 

<223> RXA00857 

<400> 93 

gca gtc ggt att gag gtg cca aac tct gac cgt gag atg gtt cgc ctg 48 
Ala Val Gly lie Glu Val Pro Asn Ser Asp Arg Glu Met Val Arg Leu 
15 10 15 

ggt gat gtg etc aat gcg cgt gec acc gtg gaa aac aaa gac tec atg 96 
Gly Asp Val Leu Asn Ala Arg Ala Thr Val Glu Asn Lys Asp Ser Met 
20 25 30 

etc att ggt ttg ggt aag gat att gaa ggc gac ttc gtg tec tac tec 144 
Leu lie Gly Leu Gly Lys Asp He Glu Gly Asp Phe Val Ser Tyr Ser 
35 40 45 



gtg cag aaa atg cct cac ctt ctt gtg get ggt tec acc ggt tct ggt 192 
Val Gin Lys Met Pro His Leu Leu Val Ala Gly Ser Thr Gly Ser Gly 
50 55 60 
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aag teg gcg ttc gtg aac teg ctg ctg gtg tea ctg etc acg cgt gca 240 
Lys Ser Ala Phe Val Asn Ser Leu Leu Val Ser Leu Leu Thr Arg Ala 
65 70 75 80 

aag cca gaa gaa gtc cgt ctg att ctg gtg gac cca aag atg gtg gaa 288 
Lys Pro Glu Glu Val Arg Leu lie Leu Val Asp Pro Lys Met Val Glu 
85 90 95 

etc aca cca tac gag ggc att cca cac ctg att acg ccg ate att acc 336 
Leu Thr Pro Tyr Glu Gly lie Pro His Leu lie Thr Pro lie lie Thr 
100 105 110 

caa cca aag aag gec gcg gca gca ctg cag tgg ctg gtt gag gaa atg 3 84 
Gin Pro Lys Lys Ala Ala Ala Ala Leu Gin Trp Leu Val Glu Glu Met 
115 120 125 

gaa cag cgc tac atg gac atg aaa caa acc cgt gtg cgc cac ate aag 432 
Glu Gin Arg Tyr Met Asp Met Lys Gin Thr Arg Val Arg His lie Lys 
130 135 140 

gac ttc aac cgc aag att aaa tct ggc gaa att gag acc cct cca gga 480 
Asp Phe Asn Arg Lys lie Lys Ser Gly Glu lie Glu Thr Pro Pro Gly 
145 150 155 160 

tec aag cgc gaa tac cgt gcg tac cca tac ate gtg tgt gtg gtc gac 528 
Ser Lys Arg Glu Tyr Arg Ala Tyr Pro Tyr lie Val Cys Val Val Asp 
165 170 175 

gag etc get gac ctg atg atg acc gca ccg aag gaa ate gaa gag tec 576 
Glu Leu Ala Asp Leu Met Met Thr Ala Pro Lys Glu lie Glu Glu Ser 
180 185 190 

ate gtg cgc ate acc cag aag gca cgt gee gee ggt ate cac etc gtg 624 
lie Val Arg lie Thr Gin Lys Ala Arg Ala Ala Gly lie His Leu Val 
195 200 205 

ctg gca acg cag cgc cca tec gtg gac gtt gtg acc ggt ctg ate aag 672 
Leu Ala Thr Gin Arg Pro Ser Val Asp Val Val Thr Gly Leu lie Lys 
210 215 220 

acc aac gtt cct tea cgt ttg get ttc gca acc tea teg eta act gac 720 
Thr Asn Val Pro Ser Arg Leu Ala Phe Ala Thr Ser Ser Leu Thr Asp 
225 230 235 240 

tec cgc gtt att ttg gac cag ggt ggc get gaa aag ctg ate ggc atg 768 
Ser Arg Val lie Leu Asp Gin Gly Gly Ala Glu Lys Leu lie Gly Met 
245 250 255 

ggc gac gcg ctg ttc ate cca cag ggt gee ggc aag cca caa cgt ate 816 
Gly Asp Ala Leu Phe lie Pro Gin Gly Ala Gly Lys Pro Gin Arg lie 
260 265 270 

cag ggt gee ttt gtc acc gat gaa gaa ate caa gcg gtc gtg gac atg 864 
Gin Gly Ala Phe Val Thr Asp Glu Glu lie Gin Ala Val Val Asp Met 
275 280 285 

gec aag get cag cgc cag cct gaa tac acc gac ggt gtc acc gaa gat 912 
Ala Lys Ala Gin Arg Gin Pro Glu Tyr Thr Asp Gly Val Thr Glu Asp 
290 295 300 

aag get tec gaa get aag aag ate gat gec gat ate gga aac gat ctg 960 
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Lys Ala Ser Glu Ala Lys Lys lie Asp Ala Asp lie Gly Asn Asp Leu 
305 310 315 320 

gaa gat etc etc gaa gca gtc gaa etc gtg gtg acc tea caa atg gga 1008 
Glu Asp Leu Leu Glu Ala Val Glu Leu Val Val Thr Ser Gin Met Gly 
325 330 335 

tec acc tec atg ctg cag cgc aaa ctg cgc ate ggt ttt gec aag gec 1056 
Ser Thr Ser Met Leu Gin Arg Lys Leu Arg lie Gly Phe Ala Lys Ala 
340 345 350 

gga cgc etc atg gac etc atg gaa acc cgc ggt gtg gtg ggc cca tec 1104 
Gly Arg Leu Met Asp Leu Met Glu Thr Arg Gly Val Val Gly Pro Ser 
355 360 365 

gaa ggc tct aag get cgt gaa gtt ttg gtc aag cca gaa gag ctg gaa 1152 
Glu Gly Ser Lys Ala Arg Glu Val Leu Val Lys Pro Glu Glu Leu Glu 
370 375 380 

acc att ttg tgg atg ctt aaa ggt gca gac ccc gec gac gca ccg aag 1200 
Thr lie Leu Trp Met Leu Lys Gly Ala Asp Pro Ala Asp Ala Pro Lys 
385 390 395 400 

gaa gag acc tgg gat gac gag gtg gca gcg gaa get gaa gaa gcg get 1248 
Glu Glu Thr Trp Asp Asp Glu Val Ala Ala Glu Ala Glu Glu Ala Ala 
405 410 415 

aac acc acc gtc gtg cag get gat . cct tec aag gga gtg tgt 1290 
Asn Thr Thr Val Val Gin Ala Asp Pro Ser Lys Gly Val Cys 
.420 425 430 

taaggcttta ggagcctagt ggc 1313 



<210> 94 
<211> 430 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 94 

Ala Val Gly lie Glu Val Pro Asn Ser Asp Arg Glu Met Val Arg Leu 
15 10 15 

Gly Asp Val Leu Asn Ala Arg Ala Thr Val Glu Asn Lys Asp Ser Met 
20 25 30 

Leu lie Gly Leu Gly Lys Asp lie Glu Gly Asp Phe Val Ser Tyr Ser 
35 40 45 

Val Gin Lys Met Pro His Leu Leu Val Ala Gly Ser Thr Gly Ser Gly 
50 55 60 

Lys Ser Ala Phe Val Asn Ser Leu Leu Val Ser Leu Leu Thr Arg Ala 
65 70 75 80 

Lys Pro Glu Glu Val Arg Leu lie Leu Val Asp Pro Lys Met Val Glu 
85 90 95 

Leu Thr Pro Tyr Glu Gly lie Pro His Leu lie Thr Pro lie lie Thr 
100 105 110 
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Gin Pro Lys Lys 
115 

Glu Gin Arg Tyr 
130 

Asp Phe Asn Arg 
145 

Ser Lys Arg Glu 



Glu Leu Ala Asp 
180 

He Val Arg He 
195 

Leu Ala Thr Gin 
210 

Thr Asn Val Pro 
225 

Ser Arg Val He 



Gly Asp Ala Leu 
260 

Gin Gly Ala Phe 
275 

Ala Lys Ala Gin 
290 

Lys Ala Ser Glu 
305 

Glu Asp Leu Leu 



Ser Thr Ser Met 
340 

Gly Arg Leu Met 
355 

Glu Gly Ser Lys 
370 

Thr He Leu Trp 
385 

Glu Glu Thr Trp 



Asn Thr Thr Val 
420 



Ala Ala Ala Ala 
120 

Met Asp Met Lys 
135 

Ly s He Ly s Ser 
150 

Tyr Arg Ala Tyr 
165 

Leu Met Met Thr 



Thr Gin Lys Ala 
200 

Arg Pro Ser Val 
215 

Ser Arg Leu Ala 
230 

Leu Asp Gin Gly 
245 

Phe He Pro Gin 



Val Thr Asp Glu 
280 

Arg Gin Pro Glu 
295 

Ala Lys Lys He 
310 

Glu Ala Val Glu 
325 

Leu Gin Arg Lys 



Asp Leu Met Glu 
360 

Ala Arg Glu Val 
375 

Met Leu Lys Gly 
390 

Asp Asp Glu Val 
405 

Val Gin Ala Asp 



Leu Gin Trp Leu 



Gin Thr Arg Val 
140 

Gly Glu He Glu 
155 

Pro Tyr He Val 
170 

Ala Pro Lys Glu 
185 

Arg Ala Ala Gly 



Asp Val Val Thr 
220 

Phe Ala Thr Ser 
235 

Gly Ala Glu Lys 
250 

Gly Ala Gly Lys 
2-65 

Glu He Gin Ala 



Tyr Thr Asp "Gly 
300 

Asp Ala Asp He 
315 

Leu Val Val Thr 
330 

Leu Arg He Gly 
345 

Thr Arg Gly Val 



Leu Val Lys Pro 
380 

Ala Asp Pro Ala 
395 

Ala Ala Glu Ala 
410 

Pro Ser Lys Gly 
425 



Val Glu Glu Met 
125 

Arg His He Lys 



Thr Pro Pro Gly 
160 

Cys Val Val Asp 
175 

He Glu Glu Ser 
190 

He His Leu Val 
205 

Gly Leu He Lys 



Ser Leu Thr Asp 
240 

Leu He Gly Met 
255 

Pro Gin Arg He 
270 

Val Val Asp Met 
285 

Val Thr Glu Asp 



Gly Asn Asp Leu 
320 

Ser Gin Met Gly 
335 

Phe Ala Lys Ala 
350 

Val Gly Pro Ser 
365 

Glu Glu Leu Glu 



Asp Ala Pro Lys 
400 

Glu Glu Ala Ala 
415 

Val Cys 
430 
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<210> 95 
<211> 893 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (870) 
<223> RXA01435 



<400> 95 

cct ctt gac eta ggc ttt acc acc gaa gca cgc caa tgg etc gaa ace 48 

Pro Leu Asp Leu Gly Phe Thr Thr Glu Ala Arg Gin Trp Leu Glu Thr 
15 10 15 



eta gag gga cgc ate ggc gac gac tgg cga cac aaa tgg ttc tec gga 96 
Leu Glu Gly Arg lie Gly Asp Asp Trp Arg His Lys Trp Phe Ser Gly 
20 25 30 

ate acc tac etc etc etc gac gac tac gec acc gee caa gta ttc ttc 144 
lie Thr Tyr Leu Leu Leu Asp Asp Tyr Ala Thr Ala Gin Val - Phe Phe 
35 40 45 



aac cac gtc ctg acc ate ctg ccc ggc gaa gee get cct aaa eta gee 192 
Asn His Val Leu Thr lie Leu Pro Gly Glu Ala Ala Pro Lys Leu Ala 
50 55 60 



etc gca get gtt gac gaa etc ate etc caa caa ate ggc gee gaa tec 240 
Leu Ala Ala Val Asp Glu Leu lie Leu Gin Gin lie Gly Ala Glu Ser 
65 70 75 80 



acc gee tat etc acc cca gac ate gtc tct gca acc gcg acc etc age 288 
Thr Ala Tyr Leu Thr Pro Asp lie Val Ser Ala Thr Ala Thr Leu Ser 
85 90 95 



aaa gat ttc gaa gac etc gac gee tec gee ttc gaa tea etc age gac 336 
Lys Asp Phe Glu Asp Leu Asp Ala Ser Ala Phe Glu Ser Leu Ser Asp 
100 105 110 



acc tgg tec cac ate tec age gac cca cac gta gtc cgc ttc cat tea 384 
Thr Trp Ser His lie Ser Ser Asp Pro His Val Val Arg Phe His Ser 
115 120 125 



ctg cgc etc tac gca ctt gtc tgg gca acc aac ccc acc acc gtg tec 432 
Leu Arg Leu Tyr Ala Leu Val Trp Ala Thr Asn Pro Thr Thr Val Ser 
130 135 140 



tec gcg ttc ggg etc gee cgc caa etc atg gee gaa aac caa ate gaa 480 
Ser Ala Phe Gly Leu Ala Arg Gin Leu Met Ala Glu Asn Gin lie Glu 
145 150 155 160 



etc gca gtc caa gee eta gac aaa etc ccc caa tea tec acc cac tac 528 
Leu Ala Val Gin Ala Leu Asp Lys Leu Pro Gin Ser Ser Thr His Tyr 
165 170 175 



cga atg gee acc etc acc acc ate ttg ttg ctg gtc age tec aat ttg 576 
Arg Met Ala Thr Leu Thr Thr lie Leu Leu Leu Val Ser Ser Asn Leu 
180 185 190 



agt gaa tec cgc ate cga egg get gee cgc cga etc acc gaa ate ccc 
Ser Glu Ser Arg lie Arg Arg Ala Ala Arg Arg Leu Thr Glu lie Pro 



624 
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195 200 205 

aca aac gaa ccc cgc ttc aac caa ate aaa att gec ate atg teg gca 672 
Thr Asn Glu Pro Arg Phe Asn Gin lie Lys lie Ala lie Met Ser Ala 
210 215 220 

ggc etc age tgg ctt cga gag cga aaa etc aaa get tec gee tec gcg 72 0 
Gly Leu Ser Trp Leu Arg Glu Arg Lys Leu Lys Ala Ser Ala Ser Ala 
225 230 235 240 

aac cct ttg ttt gaa tac ccg ttc tec caa aaa ggc ctg cgc ace ggc 768 
Asn Pro Leu Phe Glu Tyr Pro Phe Ser Gin Lys Gly Leu Arg Thr Gly 
245 250 255 

ate tec gag gca etc cgc att cag gca cgt tct gca ccg ttc ccg cac 816 
lie Ser Glu Ala Leu Arg lie Gin Ala Arg Ser Ala Pro Phe Pro His 
260 265 270 

cac cgt tac gca ctt gtg gat atg gcg aat gee gtg egg cca ctg agt 864 
His Arg Tyr Ala Leu Val Asp Met Ala Asn Ala Val Arg Pro Leu Ser 
275 280 285 

tgg ttc tagctgtttt gacttggggc tat 893 
Trp Phe 
290 



<210> 96 
<211> 290 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 96 

Pro Leu Asp Leu Gly Phe Thr Thr Glu Ala Arg Gin Trp Leu Glu Thr 
1 5 10 15 

Leu Glu Gly Arg lie Gly Asp Asp Trp Arg His Lys Trp Phe Ser Gly 
20 25 30 

lie Thr Tyr Leu Leu Leu Asp Asp Tyr Ala Thr Ala Gin Val Phe Phe 
35 40 45 

Asn His Val Leu Thr lie Leu Pro Gly Glu Ala Ala Pro Lys Leu Ala 
50 55 60 

Leu Ala Ala Val Asp Glu Leu lie Leu Gin Gin lie Gly Ala Glu Ser 
65 70 75 80 

Thr Ala Tyr Leu Thr Pro Asp lie Val Ser Ala Thr Ala Thr Leu Ser 
85 90 95 

Lys Asp Phe Glu Asp Leu Asp Ala Ser Ala Phe Glu Ser Leu Ser Asp 
100 105 110 

Thr Trp Ser His lie Ser Ser Asp Pro His Val Val Arg Phe His Ser 
115 120 125 

Leu Arg Leu Tyr Ala Leu Val Trp Ala Thr Asn Pro Thr Thr Val Ser 
130 135 140 



Ser Ala Phe Gly Leu Ala Arg Gin Leu Met Ala Glu Asn 



Gin lie Glu 
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145 150 155 160 

Leu Ala Val Gin Ala Leu Asp Lys Leu Pro Gin Ser Ser Thr His Tyr 
165 170 175 

Arg Met Ala Thr Leu Thr Thr lie Leu Leu Leu Val Ser Ser Asn Leu 
180 185 190 

Ser Glu Ser Arg lie Arg Arg Ala Ala Arg Arg Leu Thr Glu lie Pro 
195 200 205 

Thr Asn Glu Pro Arg Phe Asn Gin lie Lys lie Ala lie Met Ser- Ala 
210 215 220 

Gly Leu Ser Trp Leu Arg Glu Arg Lys Leu Lys Ala Ser Ala Ser Ala 
225 230 235 240 

Asn Pro Leu Phe Glu Tyr Pro Phe Ser Gin Lys Gly Leu Arg Thr Gly 
245 250 255 

lie Ser Glu Ala Leu Arg lie Gin Ala Arg Ser Ala Pro Phe Pro His 
260 265 270 

His Arg Tyr Ala Leu Val Asp Met Ala Asn Ala Val Arg Pro Leu Ser 
275 280 285 

Trp Phe 
290 



<210> 97 
<211> 1065 
<212> DNA 0 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1042) 
<223> RXA01511 

<400> 97 

gggcgtgtgt ttacctttgc ttttgtgtct aatggttccg cgattgtgcc ggcgcgtgag 60 

gctttggatg agatggcgtc gattctgagg gacttttaag gtg gca tec etc ate 115 

Val Ala Ser Leu lie 
1 5 

ggg aat ctt gag ctg cct agg gta age cct aat ttc ttg gaa tta cgc 163 
Gly Asn Leu Glu Leu Pro Arg Val Ser Pro Asn Phe Leu Glu Leu Arg 
10 15 20 

aag gcg gtg cgc cct tac ctg aaa gag cat gtg cac att ggg ttg teg 211 
Lys Ala Val Arg Pro Tyr Leu Lys Glu His Val His lie Gly Leu Ser 
25 30 35 

<?gc ggg ccg gat tea ttg gcg ctg gtg get get gtg etc gcg gag aaa 259 
Gly Gly Pro Asp Ser Leu Ala Leu Val Ala Ala Val Leu Ala Glu Lys 
40 45 50 



tec cag gta acg gcg att tgt ate gat cat aat ctg cag acc ggt tct 
Ser Gin Val Thr Ala lie Cys lie Asp His Asn Leu Gin Thr Gly Ser 



307 
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55 60 65 

get gaa gtc acg cac aac get get gcg atg gcg cgc cac atg ggc gca 355 
Ala Glu Val Thr His Asn Ala Ala Ala Met Ala Arg His Met Gly Ala 
70 75 80 85 

cag gcg ate gtg aag age ate gag gtc gcg ccg ggg gag ggg atg gag 403 
Gin Ala lie Val Lys Ser lie Glu Val Ala Pro Gly Glu Gly Met Glu 
90 95 100 

gee gee gee agg gag get egg tac gcg get ttt gcg cag etc ace gat 451 
Ala Ala Ala Arg Glu Ala Arg Tyr Ala Ala Phe Ala Gin Leu Thr Asp 
105 110 115 

gag att tgg gtg gcg cac ace atg gat gat caa gec gag acc tat etc 499 
Glu lie Trp Val Ala His Thr Met Asp Asp Gin Ala Glu Thr Tyr Leu 
120 125 130 

ctt ggc ggt ttg egg ggg aat ccc gcg ggc atg aaa gat get tct cga 547 
Leu Gly Gly Leu Arg Gly Asn Pro Ala Gly Met Lys Asp Ala Ser Arg 
135 140 145 

cgc ccc gag eta tec att att cga ccc ctt ctg ggg get egg cgt gcg 595 
Arg Pro Glu Leu Ser lie lie Arg Pro Leu Leu Gly Ala Arg Arg Ala 
150 155 160 165 

cac acg cac ggg gcg tgc gtg gag ttg ggg ttg aaa ccg tgg cac gat 643 
His Thr His Gly Ala Cys Val Glu Leu Gly Leu. Lys Pro Trp His Asp 
170 175 180 

ccg caa aat ttt gac gat gec ttt egg egg gta gee ate cga aac cag 691 
Pro Gin Asn Phe Asp Asp Ala Phe Arg Arg Val Ala lie Arg Asn Gin 
185 190 195 

gtg att cct ctt ctt gcg cag gtg cac ggg gga gac cct gta cct ggt 739 
Val lie Pro Leu Leu Ala Gin Val His Gly Gly Asp Pro Val Pro Gly 
200 205 210 

ttg gca ctt gcg gcg cga cgc get gtg gag gat gee gaa gtg gtg gag 787 
Leu Ala Leu Ala Ala Arg Arg Ala Val Glu Asp Ala Glu Val Val Glu 
215 220 225 

ggc gac gtc gag aag egg cgt tta gag tgg cag gac ggt ttt cct gtg 835 
Gly Asp Val Glu Lys Arg Arg Leu Glu Trp Gin Asp Gly Phe Pro Val 
230 235 240 245 

acg ttg gee ggg gaa cct acg ggc ctt agg cga cgc atg ttg gcg gat 883 
Thr Leu Ala Gly Glu Pro Thr Gly Leu Arg Arg Arg Met Leu Ala Asp 
250 255. 260 

ttt ttg cgt ggg gaa ggc * ate get gtg acc teg agg aaa etc gac gee 931 
Phe Leu Arg Gly Glu Gly lie Ala Val Thr Ser Arg Lys Leu Asp Ala 
265 270 275 

att gac cga ttg etc acc gat tgg cgc gga cag ggt ggc gta gee gtg 979 
lie Asp Arg Leu Leu Thr Asp Trp Arg Gly Gin Gly Gly Val Ala Val 
280 285 290 

ggt aaa age gat aat gga agg ttg gaa gtg gtg egg caa agt ggc aag 1027 
Gly Lys Ser Asp Asn Gly Arg Leu Glu Val Val Arg Gin Ser Gly Lys 
295 300 305 
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ctt aag ate act gat tgacacctga atctacaaca caa 1065 

Leu Lys lie Thr Asp 

310 



<210> 98 
<211> 314 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 98 

Val Ala Ser Leu lie Gly Asn Leu Glu Leu Pro Arg Val Ser Pro Asn 
15 10 15 

Phe Leu Glu Leu Arg Lys Ala Val Arg Pro Tyr Leu Lys Glu His Val 
20 25 30 

His lie Gly Leu Ser Gly Gly Pro Asp Ser Leu Ala Leu Val Ala Ala 
35 40 45 

Val Leu Ala Glu Lys Ser Gin Val Thr Ala lie Cys lie Asp His Asn 
50 55 60 

Leu Gin Thr Gly Ser Ala Glu Val Thr His Asn Ala Ala Ala Met Ala 
65 70 75 80 

Arg His Met Gly Ala Gin Ala lie Val Lys Ser lie Glu Val .Ala Pro 
85 90 95 

Gly Glu Gly Met Glu Ala Ala Ala Arg Glu Ala Arg Tyr Ala Ala Phe 
100 > 105 110 

Ala Gin Leu Thr Asp Glu lie Trp Val Ala His Thr Met Asp Asp Gin 
115 120 125 

Ala Glu Thr Tyr Leu Leu Gly Gly Leu Arg Gly Asn Pro Ala Gly Met 
130 135 140 

Lys Asp Ala Ser Arg Arg Pro Glu Leu Ser lie lie Arg Pro Leu Leu 
145 150 155 160 

Gly Ala Arg Arg Ala His Thr His Gly Ala Cys Val Glu Leu Gly Leu 
165 170 175 

Lys Pro Trp His Asp Pro Gin Asn Phe Asp Asp Ala Phe Arg Arg Val 
180 185 190 

Ala lie Arg Asn Gin Val lie Pro Leu Leu Ala Gin Val His Gly Gly 
195 200 205 

Asp Pro Val Pro Gly Leu Ala Leu Ala Ala Arg Arg Ala Val Glu Asp 
210 215 220 

Ala Glu Val Val Glu Gly Asp Val Glu Lys Arg Arg Leu Glu Trp Gin 
225 230 235 240 

Asp Gly Phe Pro Val Thr Leu Ala Gly Glu Pro Thr Gly Leu Arg Arg 
245 250 255 

Arg Met Leu Ala Asp Phe Leu Arg Gly Glu Gly lie Ala Val Thr Ser 
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260 265 270 

Arg Lys Leu Asp Ala lie Asp Arg Leu Leu Thr Asp Trp Arg Gly Gin 
275 280 285 

Gly Gly Val Ala Val Gly Lys Ser Asp Asn Gly Arg Leu Glu Val Val 
290 295 300 

Arg Gin Ser Gly Lys Leu Lys lie Thr Asp 
305 310 



<210> 99 
<211> 2682 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2659) 
<223> RXA01513 

<400> 99 

ccctcaactt cgtttgatta gttgtctagt agatcccttt tattcgattc cgagaaaggc 60 

acgggcaaaa cggccttagt tgagccggtt gccactgcgt atg aaa aac aag aaa 115 

Met Lys Asn Lys Lys 
1 5 . 

tac ctg cag ttc ggc ggt ate gca gec gta ate etc ate gtt ctg ttc 163 
Tyr Leu Gin Phe Gly Gly lie Ala Ala Val lie Leu lie Val Leu Phe 
10 15 20 

ttg gtg tec ctg ttt age agt gac ace agg aac ttc cag gag gtc gat 211 
Leu Val Ser Leu Phe Ser Ser Asp Thr Arg Asn Phe Gin Glu Val Asp 
25 30 35 

ace tct gtt gcg atg gca cag ctt gac gec gga aac gtc gee gaa get 259 
Thr Ser Val- Ala Met Ala Gin Leu Asp Ala Gly Asn Val Ala Glu Ala 
40 45 50 

caa ate gat gac agg gaa cag cgc gtc cga ctg acc ttg cgt gaa ccc 307 
Gin lie Asp Asp Arg Glu Gin Arg Val Arg Leu Thr Leu Arg Glu Pro 
55 60 65 

ate acg gtg gat gaa cgc gaa ggc gtt gaa gag ate etc gcg cag tac 355 
He Thr Val Asp Glu Arg Glu Gly Val Glu Glu He Leu Ala Gin Tyr 
70 75 80 85 

cca get cgt acc gcg cca gcg ate ttt gag aag gtg gaa gca tec aac 403 
Pro Ala Arg Thr Ala Pro Ala He Phe Glu Lys Val Glu Ala Ser Asn 
90 95 100 

act gat tec tat acc acc aat gtg acg cag gag age ttc ctg atg tec 451 
Thr Asp Ser Tyr Thr Thr Asn Val Thr Gin Glu Ser Phe Leu Met Ser 
105 110 115 

atg ctg age ttc ate ctg ccg atg gtg ate ate ttc ggt ttg ctg atg 499 
Met Leu Ser Phe He Leu Pro Met Val He He Phe Gly Leu Leu Met 
120 125 130 
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ttc ttc etc acc cgc atg cag ggt ggt ggc atg ttt ggc ate ggt gga 547 
Phe Phe Leu Thr Arg Met Gin Gly Gly Gly Met Phe Gly lie Gly Gly 
135 140 145 

tec aag gec aag cag ctg acc aag gat atg ccc acc aac acc ttc gcg 595 
Ser Lys Ala Lys Gin Leu Thr Lys Asp Met Pro Thr Asn Thr Phe Ala 
150 155 160 165 

gat gtt get ggc get gaa gaa gca gtg gat gaa etc cat gag ate aag 643 
Asp Val Ala Gly Ala Glu Glu Ala Val Asp Glu Leu His Glu lie Lys 
170 175 180 

gac ttc ctg gaa gac ccc acc cgc tac gaa gee etc gga gcg aaa ate 691 
Asp Phe Leu Glu Asp Pro Thr Arg Tyr Glu Ala Leu Gly Ala Lys lie 
185 190 195 

cct cgt ggt gtg ctg ctt tac ggc cct ccc ggt act ggt aaa acc ctg 739 
Pro Arg Gly Val Leu Leu Tyr Gly Pro Pro Gly Thr Gly Lys Thr Leu 
200 205 210 

ctg get cgt gee gta get ggt gag get ggc gtg ccg ttc tac tea att 787 
Leu Ala Arg Ala Val Ala Gly Glu Ala Gly Val Pro Phe Tyr Ser lie 
215 220 225 

tec ggt tct gac ttt gtg gaa atg ttc gtc ggt gtt ggt gee teg cgt 835 
Ser Gly Ser Asp Phe Val Glu Met Phe Val Gly Val Gly Ala Ser Arg 
230 235 240 , 245 

gtg cgt gat ctg ttt aag cag gee aag gaa aac agt ccc tgc ate ate 883 
Val Arg Asp Leu Phe Lys Gin Ala Lys Glu Asn Ser Pro Cys lie lie 
250 255 260 

ttc gtc gat gag ate gat gcg gtt ggt cgc gee cgt ggc tea gga atg 931 
Phe Val Asp Glu lie Asp Ala Val Gly Arg Ala Arg Gly Ser Gly Met 
265 270 275 

ggt ggc gga cac gat gag cgt gaa cag acc ctg aac cag ttg etc gtt 979 
Gly Gly Gly His Asp Glu Arg Glu Gin Thr Leu Asn Gin Leu Leu Val 
280 285 290 

gag atg gat ggc ttt ggt gat cgt caa ggc gtc att ctg atg get get 1027 
Glu Met Asp Gly Phe Gly Asp Arg Gin Gly Val lie Leu Met Ala Ala 
295 300 305 

acc aac cgc cca gat gtt ctt gac cca gcg ctg ctg cgt cct ggc cgt 1075 
Thr Asn Arg Pro Asp Val Leu Asp Pro Ala Leu Leu Arg Pro Gly Arg 
310 315 320 325 

ttc gac cgc cag ate cca gtc acc aac cct gac eta cgc ggc cgt gaa 1123 
Phe Asp Arg Gin lie Pro Val Thr Asn Pro Asp Leu Arg Gly Arg Glu 
330 335 340 

cag ate ctg gaa gtt cac gee aag ggt aag cct ttc gca ccc gat gca 1171 
Gin lie Leu Glu Val His Ala Lys Gly Lys Pro Phe Ala Pro Asp Ala 
345 350 355 

gat ate aag gca ttg gca aag cgc acc gee ggc atg tec ggc get gac 1219 
Asp lie Lys Ala Leu Ala Lys Arg Thr Ala Gly Met Ser Gly Ala Asp 
360 365 370 

ctg gca aac gtg ctt aac gaa gee gcg ctg eta acc gee cgc gtg ggt 1267 
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Leu Ala Asn Val Leu Asn Glu Ala Ala Leu Leu Thr Ala Arg Val Gly 
375 380 385 

ggc aac gtg ate acc gec gac get ctg gaa gaa gca acc gac cgc gtt 1315 
Gly Asn Val lie Thr Ala Asp Ala Leu Glu Glu Ala Thr Asp Arg Val 
390 395 400 405 

gtc ggt gga cca cgt cgc tec ggc aag gtg att tec gag aag gaa aag 13 63 
Val Gly Gly Pro Arg Arg Ser Gly Lys Val lie Ser Glu Lys Glu Lys 
410 415 420 

aag gtc acc gec tac cac gaa ggt gga cac acc ctg tec gca tgg gcg 1411 
Lys Val Thr Ala Tyr His Glu Gly Gly His Thr Leu Ser Ala Trp Ala 
425 430 435 

ttg gaa gac ate gag cgc gtc tac aag gtc acc ate ttg gee cgc ggt 1459 
Leu Glu Asp lie Glu Arg Val Tyr Lys Val Thr lie Leu Ala Arg Gly 
440 445 450 

cgc acc ggc ggt cac gec atg act gec caa gaa gat gac aag ggc atg 1507 
Arg Thr Gly Gly His Ala Met Thr Ala Gin Glu Asp Asp Lys Gly Met 
455 460 465 

tac aac cgc aac gaa ttg ttc gec cgc ctg gtc ttt gee atg ggt gga 1555 
Tyr Asn Arg Asn Glu Leu Phe Ala Arg Leu Val Phe Ala Met Gly Gly 
470 475 480 485 

cgc tec gcg gaa gaa eta gtc ttc ggc gaa ccc acc acc ggc gee tec 1603 
Arg Ser Ala Glu Glu Leu Val Phe Gly Glu Pro Thr Thr Gly Ala Ser 
490 495 500 

gee gat att gaa atg gee acc aag ate gec cga tec atg gtg acc gaa 1651 
Ala Asp lie Glu Met Ala Thr Lys lie Ala Arg Ser Met Val Thr Glu 
505 510 515 

tat ggc atg tec cca get gtc ggc atg gtg aaa tac ggc caa gaa cag 1699 
Tyr Gly Met Ser Pro Ala Val Gly Met Val Lys Tyr Gly Gin Glu Gin 
520 525 530 

ggc gac cca ttc tec gga cgc ggt ggc ggt gga aac ttg gac cac tec 1747 
Gly Asp Pro Phe Ser Gly Arg Gly Gly Gly Gly Asn Leu Asp His Ser 
535 540 545 

caa gaa gtc gca gca acc ate gac acc gaa gtc cag ttc etc ctg gac 1795 
Gin Glu Val Ala Ala Thr lie Asp Thr Glu Val Gin Phe Leu Leu Asp 
550 555 560 565 

aaa gee cat gaa gtg tec tac tec ate ctg get gaa tac cgc gac cac 1843 
Lys Ala His Glu Val Ser Tyr Ser lie Leu Ala Glu Tyr Arg Asp His 
570 575 580 

ctg gac cgc etc gcg gaa aaa etc ctg gaa aag gaa acc ctg cga cgc 1891 
Leu Asp Arg Leu Ala Glu Lys Leu Leu Glu Lys Glu Thr Leu Arg Arg 
585 590 595 

cca gac etc gaa gcg ctt ttc gac gac ate gtc cca cgc aag gtc gee 1939 
Pro Asp Leu Glu Ala Leu Phe Asp Asp lie Val Pro Arg Lys Val Ala 
600 605 610 

gaa gtc ttc ccc gac gag tec aca cga ttc cct cgc caa gaa aac cgc 1987 
Glu Val Phe Pro Asp Glu Ser Thr Arg Phe Pro Arg Gin Glu Asn Arg 
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615 620 625 

gaa cca gta aaa acc cca gtg gag etc gca ctg gaa cgt ggc gaa gaa 2035 
Glu Pro Val Lys Thr Pro Val Glu Leu Ala Leu Glu Arg Gly Glu Glu 
630 635 640 645 

cca cca aag aag ttc tec att ctt gag gec tec cgc gca acc cgc gaa 2083 
Pro Pro Lys Lys Phe Ser lie Leu Glu Ala Ser Arg Ala Thr Arg Glu 
650 655 660 

cgc cgt cgc aag gaa ttg gaa get cag ggt aag ttg ccg gtg cag cct 2131 
Arg Arg Arg Lys Glu Leu Glu Ala Gin Gly Lys Leu Pro Val Gin Pro 
665 670 675 

gcg tct tct gee ggc gtg gca cct gcg gec gga gca get gee gga tec 2179 
Ala Ser Ser Ala Gly Val Ala Pro Ala Ala Gly Ala Ala Ala Gly Ser 
680 685 690 

tat ggc acc cca cct cca get gat tgg age gtg ccc ggt tec get gga 2227 
Tyr Gly Thr Pro Pro Pro Ala Asp Trp Ser Val Pro Gly Ser Ala Gly 
695 700 705 

aag cac cgc tea cgt gca gaa gaa cag cca get gag cag ggc ttc ccg 2275 
Lys His Arg Ser Arg Ala Glu Glu Gin Pro Ala Glu Gin Gly Phe Pro 
710 715 720 725 

get cag acc ccg gca caa get cct gag cag tec cct gat tea agt ggc 2323 
Ala Gin. Thr Pro Ala Gin Ala Pro Glu Gin Ser Pro Asp Ser Ser Gly 
730 735 740 

ggc cgc ccc aac cct tac gcg act cca acc gca tec ggt gag cac cct 2371 
Gly Arg Pro Asn Pro Tyr Ala Thr Pro Thr Ala Ser Gly Glu His Pro 
745 750 755 

ggt atg aag gee tat ggc ttc ggc gat tec gaa etc atg gac caa tea 2419 
Gly Met Lys Ala Tyr Gly Phe Gly Asp Ser Glu Leu Met Asp Gin Ser 
760 765 770 

aca ggt gcg gaa cat acc cca ggt aac gtt tea cag gaa tec cca acc 2467 
Thr Gly Ala Glu His Thr Pro Gly Asn Val Ser Gin Glu Ser Pro Thr 
775 780 785 

gaa atg ate ggg ttc cgt ttg ccg gat cat gaa cgt teg gac tac cca 2515 
Glu Met lie Gly Phe Arg Leu Pro Asp His. Glu Arg Ser Asp Tyr Pro 
790 795 800 805 

gaa aag gcg caa aaa gag teg gtg ctg gat get tct gaa acc aca gaa 2563 
Glu Lys Ala Gin Lys Glu Ser Val Leu Asp Ala Ser Glu Thr Thr Glu 
810 815 820 

atg cct gtc gtt cca gat cag ccc ate gat ggt gat tec ggg aag tec 2611 
Met Pro Val Val Pro Asp Gin Pro lie Asp Gly Asp Ser Gly Lys Ser 
825 830 835 

get gag ggc aca cag gag aat ccg gaa aat gaa gga gac aac cgt gga 2 659 
Ala Glu Gly Thr Gin Glu Asn Pro Glu Asn Glu Gly Asp Asn Arg Gly 
840 845 850 

taaccacgct gcagttcgcg agt 2682 
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<210> 100 
<211> 853 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 100 

Met Lys Asn Lys Lys Tyr Leu Gin Phe Gly Gly lie Ala Ala Val lie 
15 10 15 

Leu lie Val Leu Phe Leu Val Ser Leu Phe Ser Ser Asp Thr Arg Asn 
20 25 30 

Phe Gin Glu Val Asp Thr Ser Val Ala Met Ala Gin Leu Asp Ala Gly 
35 40 45 

Asn Val Ala Glu Ala Gin lie Asp Asp Arg Glu Gin Arg Val Arg Leu 
50 55 60 

Thr Leu Arg Glu Pro lie Thr Val Asp Glu Arg Glu Gly Val Glu Glu 
65 70 75 80 

lie Leu Ala Gin Tyr Pro Ala Arg Thr Ala Pro Ala lie Phe Glu Lys 
85 90 95 

Val Glu Ala Ser Asn Thr Asp Ser Tyr Thr Thr Asn Val Thr Gin Glu 
100 105 110 

Ser Phe Leu Met Ser. Met Leu Ser Phe lie Leu Pro Met Val lie lie 
115 120 125 

Phe Gly Leu Leu Met Phe Phe Leu Thr Arg Met Gin Gly Gly Gly Met 
130 135 140 

Phe Gly lie Gly Gly Ser Lys Ala Lys Gin Leu Thr Lys Asp Met Pro 
145 150 155 160 

Thr Asn Thr Phe Ala Asp Val Ala Gly Ala Glu Glu Ala Val Asp Glu 
165 170 175 

Leu His Glu lie Lys Asp Phe Leu Glu Asp Pro Thr Arg Tyr Glu Ala 
180 185 190 

Leu Gly Ala Lys lie Pro Arg Gly Val Leu Leu Tyr Gly Pro Pro Gly 
195 200 205 

Thr Gly Lys Thr Leu Leu Ala Arg Ala Val Ala Gly Glu Ala Gly Val 
210 215 220 

Pro Phe Tyr Ser lie Ser Gly Ser Asp Phe Val Glu Met Phe Val Gly 
225 230 235 240 

Val Gly Ala Ser Arg Val Arg Asp Leu Phe Lys Gin Ala Lys Glu Asn 
245 250 255 

Ser Pro Cys lie lie Phe Val Asp Glu lie Asp Ala Val Gly Arg Ala 
260 265 270 

Arg Gly Ser Gly Met Gly Gly Gly His Asp Glu Arg Glu Gin Thr Leu 
275 280 285 



Asn Gin Leu Leu Val Glu Met Asp Gly Phe Gly Asp Arg Gin Gly Val 
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290 295 300 

lie Leu Met Ala Ala Thr Asn Arg Pro Asp Val Leu Asp Pro Ala Leu 
305 310 315 320 

Leu Arg Pro Gly Arg Phe Asp Arg Gin lie Pro Val Thr Asn Pro Asp 
325 330 335 

Leu Arg Gly Arg Glu Gin lie Leu Glu Val His Ala Lys Gly Lys Pro 
340 345 350 

Phe Ala Pro Asp Ala Asp lie Lys Ala Leu Ala Lys Arg Thr Ala Gly 
355 360 365 

Met Ser Gly Ala Asp Leu Ala Asn Val Leu Asn Glu Ala Ala Leu Leu 
370 375 380 

Thr Ala Arg Val Gly Gly Asn Val lie Thr Ala Asp Ala Leu Glu Glu 
385 390 395 400- 

Ala Thr Asp Arg Val Val Gly Gly Pro Arg Arg Ser Gly Lys Val lie 
405 410 415 

Ser Glu Lys Glu Lys Lys Val Thr Ala Tyr His Glu Gly Gly His Thr 
420 425 430 

Leu Ser Ala Trp Ala Leu Glu Asp lie Glu Arg Val Tyr Lys Val Thr 
435 440. 445 > 

lie Leu Ala Arg Gly Arg Thr Gly Gly His Ala Met Thr Ala Gin Glu 
450 455 460 

Asp Asp Lys Gly Met Tyr Asn Arg Asn Glu Leu Phe Ala Arg Leu Val 
465 470 475 480 

Phe Ala Met Gly Gly Arg Ser Ala Glu Glu Leu Val Phe Gly Glu Pro 
485 490 495 

Thr Thr Gly Ala Ser Ala Asp lie Glu Met Ala Thr Lys lie Ala Arg 
500 505 510 

Ser Met Val Thr Glu Tyr Gly Met Ser Pro Ala Val Gly Met Val Lys 
515 520 525 

Tyr Gly Gin Glu Gin Gly Asp Pro Phe Ser Gly Arg Gly Gly Gly Gly 
530 535 540 

Asn Leu Asp His Ser Gin Glu Val Ala Ala Thr lie Asp Thr Glu Val 
545 550 555 560 

Gin Phe Leu Leu Asp Lys Ala His Glu Val Ser Tyr Ser lie Leu Ala 
565 570 575 

Glu Tyr Arg Asp His Leu Asp Arg Leu Ala Glu Lys Leu Leu Glu Lys 
580 585 590 

Glu Thr Leu Arg Arg Pro Asp Leu Glu Ala Leu Phe Asp Asp lie Val 
595 600 605 

Pro Arg Lys Val Ala Glu Val Phe Pro Asp Glu Ser Thr Arg Phe Pro 
610 615 620 
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Arg Gin Glu Asn Arg Glu Pro Val Lys Thr Pro Val Glu Leu Ala Leu 
625 630 635 640 

Glu Arg Gly Glu Glu Pro Pro Lys Lys Phe Ser lie Leu Glu Ala Ser 
645 650 655 

Arg Ala Thr Arg Glu Arg Arg Arg Lys Glu Leu Glu Ala Gin Gly Lys 
660 665 670 

Leu Pro Val Gin Pro Ala Ser Ser Ala Gly Val Ala Pro Ala Ala Gly 
675 680 685 

Ala Ala Ala Gly Ser Tyr Gly Thr Pro Pro Pro Ala Asp Trp Ser Val 
690 695 700 

Pro Gly Ser Ala Gly Lys His Arg Ser Arg Ala Glu Glu Gin Pro Ala 
705 710 715 720 

Glu Gin Gly Phe Pro Ala Gin Thr Pro Ala Gin Ala Pro Glu Gin Ser 
725 730 735 

Pro Asp Ser Ser Gly Gly Arg Pro Asn Pro Tyr Ala Thr Pro Thr Ala 
740 745 750 

Ser Gly Glu His Pro Gly Met Lys Ala Tyr Gly Phe Gly Asp Ser Glu 
755 760 765 

Leu Met Asp Gin Ser Thr Gly Ala Glu His Thr Pro Gly Asn Val Ser 
770 775 780 

Gin Glu Ser Pro Thr Glu Met He Gly Phe Arg Leu Pro Asp His Glu 
785 790 795 800 

Arg Ser Asp Tyr Pro Glu Lys Ala Gin Lys Glu Ser Val Leu Asp Ala 
805 810 815 

Ser Glu Thr Thr Glu Met Pro Val Val Pro Asp Gin Pro He Asp Gly 
820 825 830 

Asp Ser Gly Lys Ser Ala Glu Gly Thr Gin Glu Asn Pro Glu Asn Glu 
835 840 845 

Gly Asp Asn Arg Gly 
850 



<210> 101 
<211> 1869 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1846) 
<223> RXA02098 

<400> 101 

ccccatttcg gcgacctcga ctccatgaaa gcaagagttt caccacattt aacgtggggt 
acctgtgtgc atcggggtca aacctgccac tatagagggt atg gat gcg act ttt 
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Met Asp Ala Thr Phe 
1 5 

tgg ate att gga eta gta gtc etc gtg gtt etc gcg ate ate att gta 163 
Trp lie lie Gly Leu Val Val Leu Val Val Leu Ala lie lie He Val 
10 15 20 

ttg ate gta gga aat cag cga ggt aaa tea aag ace gtt agt ttt gaa 211 
Leu He Val Gly Asn Gin Arg Gly Lys Ser Lys Thr Val Ser Phe Glu 
25 30 35 

aaa cct gaa gag aat aaa aaa gaa eta ace cag caa gag aag tct gga 2 59 
Lys Pro Glu Glu Asn Lys Lys Glu Leu Thr Gin Gin Glu Lys Ser Gly 
40 45 50 

aat tac caa gee caa ggt gga ttc aac ttc gee cca get aaa caa aca 3 07 
Asn Tyr Gin Ala Gin Gly Gly Phe Asn Phe Ala Pro Ala Lys Gin Thr 
55 60 65 

gaa gag cca gtg ctg cgt gaa ggc caa gat ctt ggc gca cca aag get 355 
Glu Glu Pro Val Leu Arg Glu Gly Gin Asp Leu Gly Ala Pro Lys Ala 
70 75 80 85 

gaa aca aca ccg att gtt cca cca gta gtt att ccg ccg gca get cct 403 
Glu Thr Thr Pro He Val Pro Pro Val Val He Pro Pro Ala Ala Pro 
90 95 100 

gaa gag gaa. aag gcg ccg gag caa teg act gaa act ttc gca get caa 451 
Glu Glu Glu Lys Ala Pro Glu Gin Ser Thr Glu Thr Phe Ala Ala Gin 
105 110 115 

aag cct get gaa gaa gca cct gca act cct gaa cca gaa acc tct gat 499 
Lys Pro Ala Glu Glu Ala Pro Ala Thr Pro Glu Pro Glu Thr Ser Asp 
120 125 130 

gat gtt gtc gag gaa cca gaa gtt aag gag cct gag gtt aaa gaa gtt 547 
Asp Val Val Glu Glu Pro Glu Val Lys Glu Pro Glu Val Lys Glu Val 
135 140 145 

gtc get gtt gag cca gag gtc gaa act gaa gag cca gca gtt gtt gaa 595 
Val Ala Val Glu Pro Glu Val Glu Thr Glu Glu Pro Ala Val Val Glu 
150 155 160 165 

gaa cct gca gta gca gag gaa cca gca att gtt gag gaa cct gca gta 643 
Glu Pro Ala Val Ala Glu Glu Pro Ala He Val Glu Glu Pro Ala Val 
170 175 180 

gca gag gaa cct gca gta gca gag gaa cct gca gta gca gag gaa cca 691 
Ala Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Ala Glu Glu Pro 
185 190 195 

gca att gtt gag gaa cct gca gta gca gag gaa cct gca gtt gtt gag 739 
Ala He Val Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Val Glu 
200 205 210 

gaa cct gca gta gcg gaa gtt ccc gaa aca ate gaa gaa cct gca gtt 787 
Glu Pro Ala Val Ala Glu Val Pro Glu Thr He Glu Glu Pro Ala Val 
215 220 225 



gaa gaa ctt gcg gca gtt get gag gtc acc gag get gca gag get get 83 5 
Glu Glu Leu Ala Ala Val Ala Glu Val Thr Glu Ala Ala Glu Ala Ala 
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230 235 240 245 

cag gtt get gtg gaa tct gcg gaa get gcg ctg gag gaa act cca gtt 883 

Gin Val Ala Val Glu Ser Ala Glu Ala Ala Leu Glu Glu Thr Pro Val 
250 255 260 

cca gat gtg gag ccg gag cca get gcg gag cct att gat gag ate gtg 931 

Pro Asp Val Glu Pro Glu Pro Ala Ala Glu Pro lie Asp Glu lie Val 
265 270 275 

ccg gcg gcg ggt cgt ate ggt aag ctg cgt ggt cgt ctt tct egg tea 979 

Pro Ala Ala Gly Arg lie Gly Lys Leu Arg Gly Arg Leu Ser Arg Ser 

280 285 290 

cag agt gtt ttc ggt aag tea gtg ttg ggc att ttg tct gcg ggt gac 1027 

Gin Ser Val Phe Gly Lys Ser Val Leu Gly lie Leu Ser Ala Gly Asp 
295 300 305 

ttg gat gaa gac gca tgg gaa gac ate gaa gcg atg ttg ate aag gcg 1075 

Leu Asp Glu Asp Ala Trp Glu Asp lie Glu Ala Met Leu lie Lys Ala 
310 315 320 325 

gat ttg ggc gec aag ate act gcg cgt gtg gtg gat gag ctg cgt gac 1123 

Asp Leu Gly Ala Lys lie Thr Ala Arg Val Val Asp Glu Leu Arg Asp 
330 335 340 

aag ate gca gag cat ggt gtt ggt agt gag gca gag gcg cgt gcg atg 1171 

Lys lie Ala Glu His Gly. Val Gly Ser Glu Ala Glu Ala Arg Ala Met 
345 350 355 

ctg cgt get teg ctg att gat get tgc cgt cct gac ctt gat cgc tec 1219 

Leu Arg Ala Ser Leu lie Asp Ala Cys Arg Pro Asp Leu Asp Arg Ser 

360 365 370 

att aag get atg ccg tat gag ggt aag cca ccg gtg gtg ttg gtt gtt 1267 

lie Lys Ala Met Pro Tyr Glu Gly Lys Pro Pro Val Val Leu Val Val 
375 380 385 

ggt gtg aac ggt acc ggt aag acg acg act act ggc aag ctt get cgt 1315 

Gly Val Asn Gly Thr Gly Lys Thr Thr Thr Thr Gly Lys Leu Ala Arg 
390 395 400 405 

gtg ttg gtg tec atg ggt cat aag gtg att ctt ggt get gcg gat acg 1363 

Val Leu Val Ser Met Gly His Lys Val lie Leu Gly Ala Ala Asp Thr 
410 415 420 

ttc cgt gcg gcg get gcg gat cag ttg gag acg tgg ggt cgc cgt gtg 1411 

Phe Arg Ala Ala Ala Ala Asp Gin Leu Glu Thr Trp Gly Arg Arg Val 
425 430 435 

ggt gcg gag act gtt cgt ggc get gag ggc gcg gat cct gca tct att 1459 

Gly Ala Glu Thr Val Arg Gly Ala Glu Gly Ala Asp Pro Ala Ser He 

440 445 450 

gcg ttt gat get gtg get aag ggt gtt gag cgt cag gcg gat gtc gtt 1507 

Ala Phe Asp Ala Val Ala Lys Gly Val Glu Arg Gin Ala Asp Val Val 
455 460 465 

ttg gtt gac act gcg ggt cgt ttg cac acg teg act ggt ttg atg gat 1555 

Leu Val Asp Thr Ala Gly Arg Leu His Thr Ser Thr Gly Leu Met Asp 
470 475 480 485 



BGI-132CP 



162 



cag ttg ggc aag gtt aag cgc gtg gtg gag aag aag gca gtg gtg gat 1603 
Gin Leu Gly Lys Val Lys Arg Val Val Glu Lys Lys Ala Val Val Asp 
490 495 500 

gaa gtg ctg ctg gtt ttg gat gcc acg gtt ggt cag aac ggt atg cag 1651 
Glu Val Leu Leu Val Leu Asp Ala Thr Val Gly Gin Asn Gly Met Gin 
505 510 515 

cag get cgt att ttc cgt gaa gtt gtg gat att acg ggt gtg gtg ttg 1699 
Gin Ala Arg lie Phe Arg Glu Val Val Asp lie Thr Gly Val Val Leu 
520 525 530 

acc aag ctg gat ggt act gcg aag ggc gga ate gtg ttc cag gtg cag 1747 
Thr Lys Leu Asp Gly Thr Ala Lys Gly Gly lie Val Phe Gin Val Gin 
535 540 545 

gaa gag ttg ggt gtt cct gtg aag ctt gtt ggt ctt ggt gaa ggt gcg 1795 
Glu Glu Leu Gly Val Pro Val Lys Leu Val Gly Leu Gly Glu Gly Ala 
550 555 560 565 

gat gat ttg gca ccg ttt gag gtt gag ggc ttc gtg gac get ttg ctg 1843 
Asp Asp Leu Ala Pro Phe Glu Val Glu Gly Phe Val Asp Ala Leu Leu 
570 575 580 

ggc tagaaacccg ataagegaga acc 1869 
Gly 



<210> 102 
<211> 582 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 102 

Met Asp Ala Thr Phe Trp lie lie Gly Leu Val Val Leu Val Val Leu 
15 10 15 

Ala lie lie lie Val Leu lie Val Gly Asn Gin Arg Gly Lys Ser Lys 
20 25 30 

Thr Val Ser Phe Glu Lys Pro Glu Glu Asn Lys Lys Glu Leu Thr Gin 
35 40 45 

Gin Glu Lys Ser Gly Asn Tyr Gin Ala Gin Gly Gly Phe Asn Phe Ala 
50 55 60 

Pro Ala Lys Gin Thr Glu Glu Pro Val Leu Arg Glu Gly Gin Asp Leu 
65 70 75 80 

Gly Ala Pro Lys Ala Glu Thr Thr Pro lie Val Pro Pro Val Val lie 
85 90 95 

Pro Pro Ala Ala Pro Glu Glu Glu Lys Ala Pro Glu Gin Ser Thr Glu 
100 105 110 

Thr Phe Ala Ala Gin Lys Pro Ala Glu Glu Ala Pro Ala Thr Pro Glu 
115 120 125 



Pro Glu Thr Ser Asp Asp Val Val Glu Glu Pro Glu Val Lys Glu Pro 
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130 135 140 

Glu Val Lys Glu Val Val Ala Val Glu Pro Glu Val Glu Thr Glu Glu 
145 150 155 160 

Pro Ala Val Val Glu Glu Pro Ala Val Ala Glu Glu Pro Ala lie Val 
165 170 175 

Glu Glu Pro Ala Val Ala Glu Glu Pro Ala Val Ala Glu Glu Pro Ala 
180 185 190 

Val Ala Glu Glu Pro Ala lie Val Glu Glu Pro Ala Val Ala Glu Glu 
195 200 205 

Pro Ala Val Val Glu Glu Pro Ala Val Ala Glu Val Pro Glu Thr lie 
210 215 220 

Glu Glu Pro Ala Val Glu Glu Leu Ala Ala Val Ala Glu Val Thr Glu 
225 230 235 240 

Ala Ala Glu Ala Ala Gin Val Ala Val Glu Ser Ala Glu Ala Ala Leu 
245 250 255 

Glu Glu Thr Pro Val Pro Asp Val Glu Pro Glu Pro Ala Ala Glu Pro 
260 265 270 

lie Asp Glu lie Val Pro Ala Ala Gly Arg lie Gly Lys Leu Arg Gly 
275 280 285 

Arg Leu Ser Arg Ser Gin Ser Val Phe Gly Lys Ser Val Leu Gly lie 
290 295 300 

Leu Ser Ala Gly Asp Leu Asp Glu Asp Ala Trp Glu Asp lie Glu Ala 
305 310 315 320 

Met Leu lie Lys Ala Asp Leu Gly Ala Lys lie Thr Ala Arg Val Val 
325 330 335 

Asp Glu Leu Arg Asp Lys lie Ala Glu His Gly Val Gly Ser Glu Ala 
340 345 350 

Glu Ala Arg Ala Met Leu Arg Ala Ser Leu lie Asp Ala Cys Arg Pro 
355 360 365 

Asp Leu Asp Arg Ser lie Lys Ala Met Pro Tyr Glu Gly Lys Pro Pro 
370 375 380 

Val Val Leu Val Val Gly Val Asn Gly Thr Gly Lys Thr Thr Thr Thr 
385 390 395 400 

Gly Lys Leu Ala Arg Val Leu Val Ser Met Gly His Lys Val lie Leu 
405 410 415 

Gly Ala Ala Asp Thr Phe Arg Ala Ala Ala Ala Asp Gin Leu Glu Thr 
420 425 430 

Trp Gly Arg Arg Val Gly Ala Glu Thr Val Arg Gly Ala Glu Gly Ala 
435 440 445 

Asp Pro Ala Ser lie Ala Phe Asp Ala Val Ala Lys Gly Val Glu Arg 
450 455 460 
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Gin Ala Asp Val Val Leu Val Asp Thr Ala Gly Arg Leu His Thr Ser 
465 470 475 480 

Thr Gly Leu Met Asp Gin Leu Gly Lys Val Lys Arg Val Val Glu Lys 
485 490 495 

Lys Ala Val Val Asp Glu Val Leu Leu Val Leu Asp Ala Thr Val Gly 
500 505 510 

Gin Asn Gly Met Gin Gin Ala Arg lie Phe Arg Glu Val Val Asp lie 
515 520 525 

Thr Gly Val Val Leu Thr Lys Leu Asp Gly Thr Ala Lys Gly Gly lie 
530 535 540 

Val Phe Gin Val Gin Glu Glu Leu Gly Val Pro Val Lys Leu Val Gly 
545 550 555 560 

Leu Gly Glu Gly Ala Asp Asp Leu Ala Pro Phe Glu Val Glu Gly Phe 
565 570 575 

Val Asp Ala Leu Leu Gly 
580 



<210> 103 
<211> 1134 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1111) 
<223> RXA02713 

<400> 103 

tgatatgtgg ctatgacatt gtcgcgcagt ttttttatcc acaaacataa gtacaagaca 60 

ttggacatct aggccggcag gaaaaggggg gaacacgcac atg gaa gat ttt tec 115 

Met Glu Asp Phe Ser 
1 5 

ttg gat ggc aac cac gga cac gtt ccc gta atg cgt gat cgt atg gcg 163 
Leu Asp Gly Asn His Gly His Val Pro Val Met Arg Asp Arg Met Ala 
10 15 20 

get ttg ate gee gaa cac gtg gaa gca ttg gga gaa aac get gtc att 211 
Ala Leu lie Ala Glu His Val Glu Ala Leu Gly Glu Asn Ala Val lie 
25 30 35 

gtt gac gca acc ctt ggc gca ggc ggg cat gcg gag ttc ttc ctg aac 2 59 
Val Asp Ala Thr Leu Gly Ala Gly Gly His Ala Glu Phe Phe Leu Asn 
40 45 50 

acg ttc ccc aaa gcg cgc ctg att ggc ctt gat cgt gac caa aat gcg 307 
Thr Phe Pro Lys Ala Arg Leu lie Gly Leu Asp Arg Asp Gin Asn Ala 
55 60 65 

ttg egg gat get cgc gcg cga ctt get cct ttc ggg gag egg ttc att 355 
Leu Arg Asp Ala Arg Ala Arg Leu Ala Pro Phe Gly Glu Arg Phe lie 
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70 75 80 85 

ggc gtc cag acg cgt ttc gac gga etc cgc gag gtg ttg gaa tct gtc 403 
Gly Val Gin Thr Arg Phe Asp Gly Leu Arg Glu Val Leu Glu Ser Val 
90 95 100 

gag ggc gac ate att gat tta get cgc gag cac ggt ate get ggc get 451 
Glu Gly Asp lie lie Asp Leu Ala Arg Glu His Gly lie Ala Gly Ala 
105 110 115 

ctg ttt gat ctg ggt gtc tec teg atg cag ctt gat cag gtg gag cgt 499 
Leu Phe Asp Leu Gly Val Ser Ser Met Gin Leu Asp Gin Val Glu Arg 
120 125 130 

ggc ttt gec tac cgc acg gac gcg cct ctg gac atg cgc atg gat gca 547 
Gly Phe Ala Tyr Arg Thr Asp Ala Pro Leu Asp Met Arg Met Asp Ala 
135 140 145 

act cag ggt att acg get. gca gat ate etc aac act tat teg cat ggt 595 
Thr Gin Gly lie Thr Ala Ala Asp lie Leu Asn Thr Tyr Ser His Gly 
150 155 160 165 

gac ate get cga ate ttg aag act tac ggc gat gaa cgc ttc gee ggc 643 
Asp lie Ala Arg lie Leu Lys Thr Tyr Gly Asp Glu Arg Phe Ala Gly 
170 175 180 

aag att get tct gcg gtg ctg aaa gaa cgt gaa aaa gag ccg ttc act 691 
Lys lie Ala Ser Ala Val Leu Lys Glu Arg Glu Lys Glu Pro Phe Thr 
185 190 195 

ace tct get cgt ttg gtg gag ctt ctg tac gac gee ate cct gca gcg 739 
Thr Ser Ala Arg Leu Val Glu Leu Leu Tyr Asp Ala lie Pro Ala Ala 
200 205 210 

ace cgc cga ace ggt gga cac ccc gcg aaa cgt act ttc cag gcg ttg 787 
Thr Arg Arg Thr Gly Gly His Pro Ala Lys Arg Thr Phe Gin Ala Leu 
215 220 225 

cgc gtt gag gtg aac aac gag ctt gat tec ctg aag aat gtg ctt cct 835 
Arg Val Glu Val Asn Asn Glu Leu Asp Ser Leu Lys Asn Val Leu Pro 
230 235 240 245 

caa ate act gac gee etc aat gtt ggg gga cgt gca gtg ttt atg age 883 
Gin lie Thr Asp Ala Leu Asn Val Gly Gly Arg Ala Val Phe Met Ser 
250 255 260 

tac cag tct cat gag gac aag ctg gtg aag aag ttc ttc acg gat ctg 931 
Tyr Gin Ser His Glu Asp Lys Leu Val Lys Lys Phe Phe Thr Asp Leu 
265 270 275 

ace ace tct aag ace cct ccg ggc ttg cct gtt gat ctt cct gga act 979 
Thr Thr Ser Lys Thr Pro Pro Gly Leu Pro Val Asp Leu Pro Gly Thr 
280 285 290 

gca cca cag ttt aag cag gtt act cgc ggt get gaa acg get teg gaa 1027 
Ala Pro Gin Phe Lys Gin Val Thr Arg Gly Ala Glu Thr Ala Ser Glu 
295 300 305 

get gaa att gaa gaa aac cca cgt gee gca cct gtg aag gtg cgc gca 1075 
Ala Glu lie Glu Glu Asn Pro Arg Ala Ala Pro Val Lys Val Arg Ala 
310 315 320 325 
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ate gaa aga ate ggc aac aac tea gga gac etc tea tgaccatgac 1121 
lie Glu Arg lie Gly Asn Asn Ser Gly Asp Leu Ser 
330 335 

aaatggctcc cgc 1134 



<210> 104 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 104 

Met Glu Asp Phe Ser Leu Asp Gly Asn His Gly His Val Pro Val Met 
15 10 15 

Arg Asp Arg Met Ala Ala Leu lie Ala Glu His Val Glu Ala Leu Gly 
20 25 30 

Glu Asn Ala Val lie Val Asp Ala Thr Leu Gly Ala Gly Gly His Ala 
35 40 45 

Glu Phe Phe Leu Asn Thr Phe Pro Lys Ala Arg Leu lie Gly Leu Asp 
50 55 60 

Arg Asp Gin Asn Ala Leu Arg Asp Ala Arg Ala Arg Leu Ala Pro Phe 
65 70 75 80 

Gly Glu Arg Phe lie Gly Val Gin Thr Arg Phe Asp Gly Leu Arg Glu 
85 90 95 

Val Leu Glu Ser Val Glu Gly Asp lie lie Asp Leu Ala Arg Glu His 
100 105 110 

Gly lie Ala Gly Ala Leu Phe Asp Leu Gly Val Ser Ser Met Gin Leu 
115 120 125 

Asp Gin Val Glu Arg Gly Phe Ala Tyr Arg Thr Asp Ala Pro Leu Asp 
130 135 140 

Met Arg Met Asp Ala Thr Gin Gly lie Thr Ala Ala Asp lie Leu Asn 
145 150 155 160 

Thr Tyr Ser His Gly Asp lie Ala Arg lie Leu Lys Thr Tyr Gly Asp 
165 170 175 

Glu Arg Phe Ala Gly Lys lie Ala Ser Ala Val Leu Lys Glu Arg Glu 
180 185 190 

Lys Glu Pro Phe Thr Thr Ser Ala Arg Leu Val Glu Leu Leu Tyr Asp 
195 200 205 

Ala lie Pro Ala Ala Thr Arg Arg Thr Gly Gly His Pro Ala Lys Arg 
210 215 220 

Thr Phe Gin Ala Leu Arg Val Glu Val Asn Asn Glu Leu Asp Ser Leu 
225 230 235 240 

Lys Asn Val Leu Pro Gin lie Thr Asp Ala Leu Asn Val Gly Gly Arg 
245 250 255 
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Ala Val Phe Met 
260 

Phe Phe Thr Asp 
275 

Asp Leu Pro Gly 
290 

Glu Thr Ala Ser 
305 

Val Lys Val Arg 



Ser 



Ser Tyr Gin Ser 



Leu Thr Thr Ser 
280 

Thr Ala Pro Gin 
295 

Glu Ala Glu lie 
310 

Ala lie Glu Arg 
325 



His Glu Asp Lys 
265 

Lys Thr Pro Pro 



Phe Lys Gin Val 
300 

Glu Glu Asn Pro 
315 

lie Gly Asn Asn 
330 



Leu Val Lys Lys 
270 

Gly Leu Pro Val 
285 

Thr Arg Gly Ala 



Arg Ala Ala Pro 
320 

Ser Gly Asp Leu 
335 



<210> 105 
<211> 789 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXN02723 

<400> 105 

cgtgctcacc atgggtgcag gttccgtgac catgcttgct ccagaaatcc tggatcagct 60 



gcaaaacaat taggacgtaa gtgaacaagg caggactagc gtg aac aaa aaa gtc 

Val Asn Lys Lys Val 
1 5 



115 



ate gec att gtt gtg ggt gtg gtt gtt gtc etc gtg gca ate ctg ggc 
lie Ala lie Val Val Gly Val Val Val Val Leu Val Ala lie Leu Gly 
10 15 20 



163 



gtt gtt gec tgg ttc gtt ccc ate etc aag gtg gga aac att gaa gta 
Val Val Ala Trp Phe Val Pro lie Leu Lys Val Gly Asn lie Glu Val 
25 30 35 



211 



acc ggt gca acg cgc aca tat ccg gat caa gta ctg gaa gtc tec ggg 
Thr Gly Ala Thr Arg Thr Tyr Pro Asp Gin Val Leu Glu Val Ser Gly 
40 45 50 



259 



att gtt gag ggc aaa aac etc ttc cgc gtc gat gcg act gca gca ggg 
lie Val Glu Gly Lys Asn Leu Phe Arg Val Asp Ala Thr Ala Ala Gly 
55 60 65 



307 



caa aac att gtg gaa ttg ccc tgg gtg aaa teg gtg acc gtt aac cgt 
Gin Asn lie Val Glu Leu Pro Trp Val Lys Ser Val Thr Val Asn Arg 
70 75 80 85 



355 



gec ctg cca age acc ate acc gtg gag ctg aca gag cgt gag cct gca 
Ala Leu Pro Ser Thr lie Thr Val Glu Leu Thr Glu Arg Glu Pro Ala 
90 95 100 



403 
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gtg ttc ate aag cgt get gat ggt gac cat gtc att gac acc gag ggt 451 
Val Phe lie Lys Arg Ala Asp Gly Asp His Val lie Asp Thr Glu Gly 
105 110 115 

aaa gaa att ate att gga aca ccc ccg gtg gga aca gta gaa gtt tct 499 
Lys Glu lie lie lie Gly Thr Pro Pro Val Gly Thr Val Glu Val Ser 
120 125 130 

ggc gcg gat gaa gga aac tea gaa gtg ctt cct gcg gtt att get gta 547 
Gly Ala Asp Glu Gly Asn Ser Glu Val Leu Pro Ala Val lie Ala Val 
135 140 145 

ate aac gca att aaa gcg caa gat gcg cag atg aca gaa agt ate cag 595 
lie Asn Ala lie Lys Ala Gin Asp Ala Gin Met Thr Glu Ser lie Gin 
150 155 160 165 

gta gtg gaa get ccg gat caa ttt gat ate ttg ctg aaa atg aat gat 643 
Val Val Glu Ala Pro Asp Gin Phe Asp lie Leu Leu Lys Met Asn Asp 
170 175 180 

ggc egg gaa ate tac tgg gga tec teg gaa aac aac cac gat aaa gcg 691 
Gly Arg Glu lie Tyr Trp Gly Ser Ser Glu Asn Asn His Asp Lys Ala 
185 190 195 

gtg gca atg teg act gtt ttg aag e.gg gaa ggc caa cgt tgg aac att 73 9 
Val Ala Met Ser Thr Val Leu Lys Arg Glu Gly Gin Arg Trp Asn lie 
200 205 210 

age tea ccc tea atg gtg aca gtc cgc taaagtggct gggtagttcc ggt 789 
Ser Ser Pro Ser Met Val Thr Val Arg 
215 220 



<210> 106 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 106 

Val Asn Lys Lys Val He Ala He Val Val Gly Val Val Val Val Leu 
1 5^ 10 15 

Val Ala lie Leu Gly Val Val Ala Trp Phe Val Pro He Leu Lys Val 
20 25 30 

Gly Asn He Glu Val Thr Gly Ala Thr Arg Thr Tyr Pro Asp Gin Val 
35 40 45 

Leu Glu Val Ser Gly He Val Glu Gly Lys Asn Leu Phe Arg Val Asp 
50 55 60 

Ala Thr Ala Ala Gly Gin Asn He Val Glu Leu Pro Trp Val Lys Ser 
65 70 75 80 

Val Thr Val Asn Arg Ala Leu Pro Ser Thr He Thr Val Glu Leu Thr 
85 90 95 

Glu Arg Glu Pro Ala Val Phe He Lys Arg Ala Asp Gly Asp His Val 
100 105 110 



He Asp Thr Glu Gly Lys Glu He He He Gly Thr Pro Pro Val Gly 
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115 

Thr Val Glu Val 
130 

Ala Val lie Ala 
145 

Thr Glu Ser lie 



Leu Lys Met Asn 
180 

Asn His Asp Lys 
195 

Gin Arg Trp Asn 
210 



120 

Ser Gly Ala Asp 
135 

Val lie Asn Ala 
150 

Gin Val Val Glu 
165 

Asp Gly Arg Glu 



Ala Val Ala Met 
200 

lie Ser Ser Pro 
215 



Glu Gly Asn Ser 
140 

lie Lys Ala Gin 
155 

Ala Pro Asp Gin 
170 

lie Tyr Trp Gly 
185 

Ser Thr Val Leu 



Ser Met Val Thr 
220 



125 

Glu Val Leu Pro 



Asp Ala Gin Met 
160 

Phe Asp lie Leu 
175 

Ser Ser Glu Asn 
190 

Lys Arg Glu Gly 
205 

Val Arg 



<210> 107 
<211> 500 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (477) 

<223> FRXA02723 

<400> 107 

gat gcg act gca gca ggg caa aac att gtg gaa ttg ccc tgg gtg aaa 48 
Asp Ala Thr Ala Ala Gly Gin Asn lie Val Glu Leu Pro Trp Val Lys 
15 10 15 

teg gtg acc gtt aac cgt gec ctg cca age ace ate acc gtg gag ctg 96 
Ser Val Thr Val Asn Arg Ala Leu Pro Ser Thr lie Thr Val Glu Leu 
20 25 30 

aca gag cgt gag cct gca gtg ttc ate aag cgt get gat ggt gac cat 144 
Thr Glu Arg Glu Pro Ala Val Phe lie Lys Arg Ala Asp Gly Asp His 
35 40 45 

gtc.att gac acc gag ggt aaa gaa att ate att gga aca ccc ccg gtg 192 
Val lie Asp Thr Glu Gly Lys Glu lie lie lie Gly Thr Pro Pro Val 
50 55 60 

gga aca gta gaa gtt tct ggc gcg gat gaa gga aac tea gaa gtg ctt 240 
Gly Thr Val Glu Val Ser Gly Ala Asp Glu Gly Asn Ser Glu Val Leu 
65 70 75 80 

cct gcg gtt att get gta ate aac gca att aaa gcg caa gat gcg cag 288 
Pro Ala Val lie Ala Val lie Asn Ala lie Lys Ala Gin Asp Ala Gin 
85 90 95 

atg aca gaa agt ate cag gta gtg gaa get ccg gat caa ttt gat ate 336 
Met Thr Glu Ser lie Gin Val Val Glu Ala Pro Asp Gin Phe Asp lie 
100 105 110 

ttg ctg aaa atg aat gat ggc egg gaa ate tac tgg gga tec teg gaa 384 



BGI-132CP 



170 



Leu Leu Lys Met Asn Asp Gly Arg Glu lie Tyr Trp Gly Ser Ser Glu 
115 120 125 

aac aac cac gat aaa gcg gtg gca atg teg act gtt ttg aag egg gaa 432 
Asn Asn His Asp Lys Ala Val Ala Met Ser Thr Val Leu Lys Arg Glu 
130 135 140 

ggc caa cgt tgg aac att age tea ccc tea atg gtg aca gtc cgc 477 
Gly Gin Arg Trp Asn lie Ser Ser Pro Ser Met Val Thr Val Arg 
145 150 155 

taaagtggct gggtagttcc ggt 5 00 



<210> 108 
<211> 159 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 108 

Asp Ala Thr Ala Ala Gly Gin Asn lie Val Glu Leu Pro Trp Val Lys 
15 10 15 

Ser Val Thr Val Asn Arg Ala Leu Pro Ser Thr lie Thr Val Glu Leu 
20 25 30 

Thr Glu Arg Glu Pro Ala Val Phe lie Lys Arg Ala Asp Gly Asp His 
35 40 45 

Val lie Asp Thr Glu Gly Lys Glu lie lie lie Gly Thr Pro Pro Val 
50 55 60 

Gly Thr Val Glu Val Ser Gly Ala Asp Glu Gly Asn Ser Glu Val Leu 
65 70 75 80 

Pro Ala Val lie Ala Val lie Asn Ala lie Lys Ala Gin Asp Ala Gin 
85 90 95 

Met Thr Glu Ser lie Gin Val Val Glu Ala Pro Asp Gin Phe Asp lie 
100 105 110 

Leu Leu Lys Met Asn Asp Gly Arg Glu lie Tyr Trp Gly Ser Ser Glu 
115 120 125 

Asn Asn His Asp Lys Ala Val Ala Met Ser Thr Val Leu Lys Arg Glu 
130 135 140 

Gly Gin Arg Trp Asn lie Ser Ser Pro Ser Met Val Thr Val Arg 
145 150 155 



<210> 109 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXA01426 
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<400> 109 

aaaaagcacc attcggcagc caacactcaa gcttcttaag ttgagtcgtt atagttgagt 60 



gttgtaccgc tcgatatctt gcccgaaggg gacttttttc atg acc acg cct cca 

Met Thr Thr Pro Pro 
1 5 



115 



gca gcc get gaa att ttc ggg gac aac etc gaa aaa gec att gca tat 
Ala Ala Ala Glu lie Phe Gly Asp Asn Leu Glu Lys Ala lie Ala Tyr 
10 15 20 



163 



cat gaa tct ttg gca aca gat gga tec gtc cgc gga ttc ate ggc ccc 
His Glu Ser Leu Ala Thr Asp Gly Ser Val Arg Gly Phe lie Gly Pro 
25 30 35 



211 



cgt gaa gtt ccc cgc ctg tgg gat cgc cac att eta aac tgt ggt gtc 
Arg Glu Val Pro Arg Leu Trp Asp Arg His lie Leu Asn Cys Gly Val 
40 45 50 



259 



ate ggc gaa get atg gat gag ggc ate tct gtt gca gat att ggt tct 
lie Gly Glu Ala Met Asp Glu Gly lie Ser Val Ala Asp lie Gly Ser 
55 60 65 



307 



ggt gcg gga ctg cca gga att cct ctt get ate gca cgc cca gat etc 
Gly Ala Gly Leu Pro Gly lie Pro Leu Ala lie Ala Arg Pro Asp Leu 
70 75 80 85 



355 



aac ate act etc att gag cca ttg etc aag cgt teg gtg tac etc aac 
Asn lie Thr Leu lie Glu Pro Leu Leu Lys Arg Ser Val Tyr Leu Asn 
90 95 100 



403 



gag gta aaa gaa gcc ctg aac ttg gac aat gtc acc gtc gtt cgt ggt 
Glu Val Lys Glu Ala Leu Asn Leu Asp Asn Val Thr Val Val Arg Gly 
105 110 115 



451 



cgt get gag gaa aaa gtg gtg cgc aag cag gtc gga ttg gtc gat att 
Arg Ala Glu Glu Lys Val Val Arg Lys Gin Val Gly Leu Val Asp lie 
120 125 130 



499 



gtc acc tec cga get gtt get cca ctg ggc aag eta gcg acc tgg teg 
Val Thr Ser Arg Ala Val Ala Pro Leu Gly Lys Leu Ala Thr Trp Ser 
135 140 145 



547 



ttg ccg ctg gtg aaa ate ggt gga cgc atg gtg gcc atg aaa ggc tec 
Leu Pro Leu Val Lys lie Gly Gly Arg Met Val Ala Met Lys Gly Ser 
150 155 160 165 



595 



age gtt gag gaa gaa att gag cgt gac gcc aag gaa ate cgc aag get 
Ser Val Glu Glu Glu lie Glu Arg Asp Ala Lys Glu lie Arg Lys Ala 
170 175 180 



643 



ggc ggc act gac att aag gtt tat acc gtg ggt gag gcg ctg ttg age 
Gly Gly Thr Asp lie Lys Val Tyr Thr Val Gly Glu Ala Leu Leu Ser 
185 190 195 



691 



gag ccc aca aca ctt att tea ate cgc agg gaa aag taaccatcca 
Glu Pro Thr Thr Leu lie Ser lie Arg Arg Glu Lys 
200 205 



737 



cttcggtgga atg 



750 
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<210> 110 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 110 

Met Thr Thr Pro Pro Ala Ala Ala Glu lie Phe Gly Asp Asn Leu Glu 
15 10 15 

Lys Ala lie Ala Tyr His Glu Ser Leu Ala Thr Asp Gly Ser Val Arg 
20 25 30 

Gly Phe lie Gly Pro Arg Glu Val Pro Arg Leu Trp Asp Arg His lie 
35 40 45 

Leu Asn Cys Gly Val lie Gly Glu Ala Met Asp Glu Gly lie Ser Val 
50 55 60 

Ala Asp lie Gly Ser Gly Ala Gly Leu Pro Gly lie Pro Leu Ala lie 
65 70 75 80 

Ala Arg Pro Asp Leu Asn lie Thr Leu lie Glu Pro Leu Leu Lys Arg 
85 90 95 

Ser Val Tyr Leu Asn Glu Val Lys Glu Ala Leu Asn Leu Asp Asn Val 
100 105 110 

Thr Val Val Arg Gly Arg Ala Glu Glu Lys Val Val Arg Lys Gin Val 
115 120 125 

Gly Leu Val Asp lie Val Thr Ser Arg Ala Val Ala Pro Leu Gly Lys 
130 135 140 

Leu Ala Thr Trp Ser Leu Pro Leu Val Lys lie Gly Gly Arg Met Val 
145 150 155 160 

Ala Met Lys Gly Ser Ser Val Glu Glu Glu lie Glu Arg Asp Ala Lys 
165 170 175 

Glu lie Arg Lys Ala Gly Gly Thr Asp lie Lys Val Tyr Thr Val Gly 
180 185 190 

Glu Ala Leu Leu Ser Glu Pro Thr Thr Leu lie Ser lie Arg Arg Glu 
195 200 205 

Lys 



<210> 111 
<211> 1260 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1237) 
<223> RXA01428 



<400> 111 
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gcgatgaatc cggtccgatc ggcctaaaac ctgcgaaata gcagtaaact tctttgaata 60 

cgttaattgt tgtgctgtac gaaaggtgcg tctaagagcg atg get cag aac aag 115 

Met Ala Gin Asn Lys 
1 5 

ggt tec gac aag tec cag acg gaa aag cgt aag ggc ggt ctg ggg cgc 163 
Gly Ser Asp Lys Ser Gin Thr Glu Lys Arg Lys Gly Gly Leu Gly Arg 
10 15 20 

ggt ctg gec gca ctt att ccc tea gga cca agt aat tec cca ggt ctt 211 
Gly Leu Ala Ala Leu lie Pro Ser Gly Pro Ser Asn Ser Pro Gly Leu 
25 30 35 

ggt ggc ggt gcg get gac ate att ttg ggc ggt ace gtg ggt gcg cgt 259 
Gly Gly Gly Ala Ala Asp lie lie Leu Gly Gly Thr Val Gly Ala Arg 
40 45 50 

act get gca get ccc aag cgt gag tec aca cca gca get cct gca cct 307 
Thr Ala Ala Ala Pro Lys Arg Glu Ser Thr Pro Ala Ala Pro Ala Pro 
55 60 65 

gag get cct gcg cag gee get cca caa cac act gag gec aca aag cca 355 
Glu Ala Pro Ala Gin Ala Ala Pro Gin His Thr Glu Ala Thr Lys Pro 
70 75 80 85 

gag gta gtt cca gag cca gca get cct get cca acg cag tea gca cag 403 
Glu Val Val Pro Glu Pro Ala Ala Pro Ala Pro Thr Gin Ser Ala Gin 
90 ... 95 100 

cag gaa gcg ccg cag gca cag cca gca cag cag tct gag ttc ggc gca 451 
Gin Glu Ala Pro Gin Ala Gin Pro Ala Gin Gin Ser Glu Phe Gly Ala 
105 110 115 

tec tac ctt gag ate ccg ate gag cag ate cgc ccc aac ccg cag cag 499 
Ser Tyr Leu Glu lie Pro lie Glu Gin lie Arg Pro Asn Pro Gin Gin 
120 125 130 

cct cgc cat gag ttt gat ccg cag gca ctt gac gag ttg gtg cat teg 547 
Pro Arg His Glu Phe Asp Pro Gin Ala Leu Asp Glu Leu Val His Ser 
135 140 145 

ate age gag ttc ggc etc atg cag ccg ate gtg gtg cgc agg tec gag 595 
lie Ser Glu Phe Gly Leu Met Gin Pro lie Val Val Arg Arg Ser Glu 
150 155 160 165 

gat ggc tat gag etc ate atg ggt gag cgt cgt tgg cgt gca tec aag 643 
Asp Gly Tyr Glu Leu lie Met Gly Glu Arg Arg Trp Arg Ala Ser Lys 
170 175 180 

cga get ggc ctt gag gtt ate ccg gcg att gtc cgt gaa act gaa gac 691 
Arg Ala Gly Leu Glu Val lie Pro Ala lie Val Arg Glu Thr Glu Asp 
185 190 195 

age gcg atg ctg cgc gac gee ctt ttg gaa aat ate cac agg gtg cag 739 
Ser Ala Met Leu Arg Asp Ala Leu Leu Glu Asn lie His Arg Val Gin 
200 205 210 



ctg aat cct ttg gaa gag gca gee gee tac cag cag ttg ctg gag gag 787 
Leu Asn Pro Leu Glu Glu Ala Ala Ala Tyr Gin Gin Leu Leu Glu Glu 
215 220 225 
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ttc ggt gtc acc cag gca gag ctg gcc gat aag ctg ggc cgt tec cgt 835 
Phe Gly Val Thr Gin Ala Glu Leu Ala Asp Lys Leu Gly Arg Ser Arg 
230 235 240 245 

ccg gta ate acc aat atg att cgt ctg ctg ggc ctt cca gtc aac gtg 883 
Pro Val lie Thr Asn Met lie Arg Leu Leu Gly Leu Pro Val Asn Val 
250 255 260 

cag acc aag gtg gca gcc ggt gtg ctg tct gca ggc cat gca cgc gca 931 
Gin Thr Lys Val Ala Ala Gly Val Leu Ser Ala Gly His Ala Arg Ala 
265 270 275 

ttg ctg ggg etc aag gcc ggc gag gat get cag gac acc ctg gcg acc 979 
Leu Leu Gly Leu Lys Ala Gly Glu Asp Ala Gin Asp Thr Leu Ala Thr 
280 285 290 

cga ate ate get gag ggc ctg tct gtg cgt get act gag gaa ttg gtg 1027 
Arg lie lie Ala Glu Gly Leu Ser Val Arg Ala Thr Glu Glu Leu Val 
295 300 305 

ctg ctg cac aac cgt ggt gat cag gat gag gag aag aag cca cgc gaa 1075 
Leu Leu His Asn Arg Gly Asp Gin Asp Glu Glu Lys Lys Pro Arg Glu 
310 315 320 325 

aag get gca act cct gag gtc ttt acc cgt gcg get gag tec ttg gcg 1123 
Lys Ala Ala Thr Pro Glu Val Phe Thr Arg Ala Ala Glu Ser Leu Ala 
330 335 340 

gat aat ttg gat acc aag gtc teg gtg atg atg ggt aag aag aag ggc 1171 
Asp Asn Leu Asp Thr Lys Val Ser Val Met Met Gly Lys Lys Lys Gly 
345 350 355 

aag etc gtg gtg gaa ttc ggc gac aag gat gat ttc gag cgc ate atg 1219 
Lys Leu Val Val Glu Phe Gly Asp Lys Asp Asp Phe Glu Arg lie Met 
360 365 370 

tec ttg ate cag ggc caa taattttaag tttggcgcca tgc 1260 
Ser Leu lie Gin Gly Gin 
375 



<210> 112 
<211> 379 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 112 

Met Ala Gin Asn Lys Gly Ser Asp Lys Ser Gin Thr Glu Lys Arg Lys 
15 10 15 

Gly Gly Leu Gly Arg Gly Leu Ala Ala Leu He Pro Ser Gly Pro Ser 
20 25 30 

Asn Ser Pro Gly Leu Gly Gly Gly Ala Ala Asp He He Leu Gly Gly 
35 40 45 

Thr Val Gly Ala Arg Thr Ala Ala Ala Pro Lys Arg Glu Ser Thr Pro 
50 55 60 



Ala Ala Pro Ala Pro Glu Ala Pro Ala Gin Ala Ala Pro Gin His Thr 
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65 70 75 80 

Glu Ala Thr Lys Pro Glu Val Val Pro Glu Pro Ala Ala Pro Ala Pro 
85 90 95 

Thr Gin Ser Ala Gin Gin Glu Ala Pro Gin Ala Gin Pro Ala Gin Gin 
100 105 110 

Ser Glu Phe Gly Ala Ser Tyr Leu Glu lie Pro lie Glu Gin lie Arg 
115 120 125 

Pro Asn Pro Gin Gin Pro Arg His Glu Phe Asp Pro Gin Ala Leu Asp 
130 135 140 

Glu Leu Val His Ser lie Ser Glu Phe Gly Leu Met Gin Pro lie Val 
145 150 155 160 

Val Arg Arg Ser Glu Asp Gly Tyr Glu Leu lie Met Gly Glu Arg Arg 
165 170 175 

Trp Arg Ala Ser Lys Arg Ala Gly Leu Glu Val lie Pro Ala lie Val 
180 185 190 

Arg Glu Thr Glu Asp Ser Ala Met Leu Arg Asp Ala Leu Leu Glu Asn 
195 200 205 

lie His Arg Val Gin Leu Asn Pro Leu Glu Glu Ala Ala Ala Tyr Gin 
210 215 220 

Gin Leu Leu Glu Glu Phe Gly Val Thr Gin Ala Glu Leu Ala Asp Lys 
225 230 235 240 

Leu Gly Arg Ser Arg Pro Val lie Thr Asn Met lie Arg Leu Leu Gly 
245 250 255 

Leu Pro Val Asn Val Gin Thr Lys Val Ala Ala Gly Val Leu Ser Ala 
260 265 270 

Gly His Ala Arg Ala Leu Leu Gly Leu Lys Ala Gly Glu Asp Ala Gin 
275 280 285 

Asp Thr Leu Ala Thr Arg lie lie Ala Glu Gly Leu Ser Val Arg Ala 
290 295 300 

Thr Glu Glu Leu Val Leu Leu His Asn Arg Gly Asp Gin Asp Glu Glu 
305 310 315 320 

Lys Lys Pro Arg Glu Lys Ala Ala Thr Pro Glu Val Phe Thr Arg Ala 
325 330 335 

Ala Glu Ser Leu Ala Asp Asn Leu Asp Thr Lys Val Ser Val Met Met 
340 345 350 

Gly Lys Lys Lys Gly Lys Leu Val Val Glu Phe Gly Asp Lys Asp Asp 
355 360 365 

Phe Glu Arg lie Met Ser Leu lie Gin Gly Gin 
370 375 



<210> 113 
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<211> 3441 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (3418) 

<223> RXA01640 

<400> 113 

catggtgctg gcgatggtgg cgctgatgat ccttaccagt gggcagttaa atcctatggt 60 

cttgattttt ccaatgatga tgggtatgag cgtcctgatg atg ttc gcc cca cct 115 

Met Phe Ala Pro Pro 
1 5 

gaa ggt gac gat act gat gag gtt egg cgc acc tat tta cgt cac ctg 163 
Glu Gly Asp Asp Thr Asp Glu Val Arg Arg Thr Tyr Leu Arg His Leu 
10 15 20 

ggt gca ttg egg gcg aaa gcg aca gat cac gcg gcg atg cag cgc agg 211 
Gly Ala Leu Arg Ala Lys Ala Thr Asp His Ala Ala Met Gin Arg Arg 
25 30 35 

cat gaa tgg cac agg cat cct gat cca gca acc ttg tgg tec acg ttg 259 
His Glu Trp His Arg His Pro Asp Pro Ala Thr Leu Trp Ser Thr Leu 
40 45 50 

ggg act egg egg atg tgg gag cgc acc caa gat gat caa.gat tgt ttg 3 07 
Gly Thr Arg Arg Met Trp Glu Arg Thr Gin Asp Asp Gin Asp Cys Leu 
55 60 65 

gaa ate cgt ttt ggt ttg ggc gtg acc agg ctt gat ccg get att aac 355 
Glu lie Arg Phe Gly Leu Gly Val Thr Arg Leu Asp Pro Ala lie Asn 
70 75 80 85 

gtg agt gat teg ggt gcg ccg gag gat ctt gat ccg gta tgt gcg gtg 403 
Val Ser Asp Ser Gly Ala Pro Glu Asp Leu Asp Pro Val Cys Ala Val 
90 95 100 

teg ttg cgt cac acc att egg gat gtg ggg teg gtg cag age atg ccg 451 
Ser Leu Arg His Thr lie Arg Asp Val Gly Ser Val Gin Ser Met Pro 
105 110 115 

gtg teg gtt cag ttg cag gcg ttt cga ttc att ggg etc aac ggt gcg 499 
Val Ser Val Gin Leu Gin Ala Phe Arg Phe lie Gly Leu Asn Gly Ala 
120 125 130 

ggc gca cat gat ctg gcg egg gcg ctg gtt gtg cag ttg ttg tac cac 547 
Gly Ala His Asp Leu Ala Arg Ala Leu Val Val Gin Leu Leu Tyr His 
135 140 145 

cac gga ccg gag gtg gtg ggt ate aaa gcg ate ggg gag teg ggt tgg 595 
His Gly Pro Glu Val Val Gly lie Lys Ala lie Gly Glu Ser Gly Trp 
150 155 160 165 

gag tgg ctg aaa tgg gta ccg cac acc cgc gat ccg gag aag gca gcc 643 
Glu Trp Leu Lys Trp Val Pro His Thr Arg Asp Pro Glu Lys Ala Ala 
170 175 180 

ttt egg att ttg ctg gtg gat tec gtg ttg acc aac ggc acc gaa age 691 
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Phe Arg lie 



ttc att gat 
Phe lie Asp 
200 

acc age acc 
Thr Ser Thr 
215 

cac gtc gat 
His Val Asp 
230 

ctg ggc acg 
Leu Gly Thr 



cgc cgt ttg 
Arg Arg Leu 



tct ggt gaa 
Ser Gly Glu 
280 

act cca gaa 
Thr Pro Glu 
295 

ttg gcg gtg 
Leu Ala Val 
310 

gat ctg aag 
Asp Leu Lys 



ate ggc get 
lie Gly Ala 



eta ggt ttg 
Leu Gly Leu 
360 

gtg gat ttt 
Val Asp Phe 
375 

cac acg tec 
His Thr Ser 
390 

gag cgc atg 
Glu Arg Met 



gec ctt egg 
Ala Leu Arg 



Leu Leu Val 
185 

gac ccc caa 
Asp Pro Gin 



gca ttg ggc 
Ala Leu Gly 



aag cgt ctg 
Lys Arg Leu 
235 

ccg gat gcg 
Pro Asp Ala 
250 

act get ttt 
Thr Ala Phe 
265 

ttg ctg tec 
Leu Leu Ser 



acc tta tgg 
Thr Leu Trp 



ccc ttg ggt 
Pro Leu Gly 
315 

gaa teg gcg 
Glu Ser Ala 
330 

act ggc age 
Thr Gly Ser 
345 

acg ate acc 
Thr lie Thr 



aaa ggt ggc 
Lys Gly Gly 



gcg gtg ate 
Ala Val lie 
395 

cat gat gcg 
His Asp Ala 
410 

cag gca ggt 
Gin Ala Gly 



Asp Ser Val 
190 

tgg acc acg 
Trp Thr Thr 
205 

cag ctg gca 
Gin Leu Ala 
220 

cat gtg get 
His Val Ala 



gtt age get 
Val Ser Ala 



cga cgc aca 
Arg Arg Thr 
270 

ctt ttg ggg 
Leu Leu Gly 
285 

atg aac aag 
Met Asn Lys 
300 

ttg aac gcg 
Leu Asn Ala 



cac ggc gga 
His Gly Gly 



gga aaa tec 
Gly Lys Ser 
350 

cat teg cct 
His Ser Pro 
365 

gec acc ttt 
Ala Thr Phe 
380 

acc aac ttg 
Thr Asn Leu 



att teg ggt 
lie Ser Gly 



ggc tgc gec 
Gly Cys Ala 



Leu Thr Asn 



ate ate aac 
lie lie Asn 



gag gat gaa 
Glu Asp Glu 
225 

acc gcg cac 
Thr Ala His 
240 

gag ctt gcg 
Glu Leu Ala 
255 

acc aca gca 
Thr Thr Ala 



att gat gac 
lie Asp Asp 



cgc acg cag 
Arg Thr Gin 
305 

tec ggt egg 
Ser Gly Arg 
320 

atg gga cca 
Met Gly Pro 
335 

gaa ctt tta 
Glu Leu Leu 



gag gaa ttg 
Glu Glu Leu 



ttg ggc ttc 
Leu Gly Phe 
385 

gag gaa gag 
Glu Glu Glu 
400 

gag atg aac 
Glu Met Asn 
415 

aat gtg gat 
Asn Val Asp 



Gly Thr Glu 
195 

gtt ggc gcg 
Val Gly Ala 
210 

ggg ctg ctg 
Gly Leu Leu 



ggc gcg gag 
Gly Ala Glu 



gag gtt ttt 
Glu Val Phe 
260 

cac gcg gcg 
His Ala Ala 
275 

gtg gag cat 
Val Glu His 
290 

cct aaa act 
Pro Lys Thr 



ccg atg gta 
Pro Met Val 



cat ggg ctg 
His Gly Leu 
340 

aga aca ctt 
Arg Thr Leu 
355 

aat ctg gtg 
Asn Leu Val 
370 

gag cag ctg 
Glu Gin Leu 



ccc gtg ctg 
Pro Val Leu 



cgc agg caa 
Arg Arg Gin 
420 

gaa tac aac 
Glu Tyr Asn 



Ser 



cag 739 
Gin 



ttg 787 
Leu 



gag 835 

Glu 

245 

ggc 883 
Gly 



age 931 
Ser 



tta 979 
Leu 



cgt 1027 
Arg. 



ctg 1075 

Leu 

325 

tgc 1123 
Cys 



gtt 1171 
Val 



ttg 1219 
Leu 



cct 1267 
Pro 



gtg 1315 

Val 

405 

gaa 13 63 
Glu 



cag 1411 
Gin 
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425 430 435 

cgt gat ggt gtg aaa ccg atg ccc gcg ctg etc att gag age gat gaa 1459 
Arg Asp Gly Val Lys Pro Met Pro Ala Leu Leu lie Glu Ser Asp Glu 
440 445 450 

ttc teg gag ttg ctt ggc caa cat ccc gat ttc gca gac eta ttc gtc 1507 
Phe Ser Glu Leu Leu Gly Gin His Pro Asp Phe Ala Asp Leu Phe Val 
455 460 465 

gee gtc gga cgc ttg ggc cgt tec tta cac ate cat ttg ttg etc get 1555 
Ala Val Gly Arg Leu Gly Arg Ser Leu His lie His Leu Leu Leu Ala 
470 475 480 485 

age caa cgt ctg gaa gag ggg egg ttg cgc gga ttg gat tec cac ttg 1603 
Ser Gin Arg Leu Glu Glu Gly Arg Leu Arg Gly Leu Asp Ser His Leu 
490 495 500 

tec tac egg ate ggc tta aaa ace ttt tec gca tec gaa teg cgc cag 1651 
Ser Tyr Arg lie Gly Leu Lys Thr Phe Ser Ala Ser Glu Ser Arg Gin 
505 ^ 510 515 

gta tta ggc ate act gac gca tat caa tta ccc age caa ccc ggc gca 1699 
Val Leu Gly lie Thr Asp Ala Tyr Gin Leu Pro Ser Gin Pro Gly Ala. 
520 525 530 

ggt ttc etc aaa tec gac gtc gac ace gtc ace cgc ttc caa gca agt 1747 
Gly Phe Leu Lys Ser Asp Val Asp Thr Val Thr Arg Phe Gin Ala Ser 
535 540 c - 545 

tat gta tec ggc ccc ate atg cgt cgc cat cac etc gca cca acg cag 1795 
Tyr Val Ser Gly Pro lie Met Arg Arg His His Leu Ala Pro Thr Gin 
550 555 560 565 

tec egg gtg cgc ctt ttt ace age tgg gag gaa ccc aaa gag gag gtg 1843 
Ser Arg Val Arg Leu Phe Thr Ser Trp Glu Glu Pro Lys Glu Glu Val 
570 575 580 

att gtc gag caa age acc gag acg ctt ate gac gee gtg gtt gcg cgc 1891 
lie Val Glu Gin Ser Thr Glu Thr Leu lie Asp Ala Val Val Ala Arg 
585 590 595 

gee ate age gee gcg aag ttg egg ggg tta age get cat cgc ate tgg 193 9 
Ala lie Ser Ala Ala Lys Leu Arg Gly Leu Ser Ala His Arg lie Trp 
600 605 610 

ttg cca ccg ttg ccg gca gaa gtt teg att ggt get ttg get gat gat 1987 
Leu Pro Pro Leu Pro Ala Glu Val Ser lie Gly Ala Leu Ala Asp Asp 
615 620 625 

gtc ggt gag eta age gee gtg ate ggg atg ate gat aga ccc tat caa 2 035 
Val Gly Glu Leu Ser Ala Val lie Gly Met He Asp Arg Pro Tyr Gin 
630 635 640 645 

cag cga caa gat cca ttg ctg att gat ttt tct etc acc ggt gga age 2083 
Gin Arg Gin Asp Pro Leu Leu He Asp Phe Ser Leu Thr Gly Gly Ser 
650 655 660 

ggc cac tgg get att tgt ggt ggg ccc caa acc gga aag tec acg gca 2131 
Gly His Trp Ala He Cys Gly Gly Pro Gin Thr Gly Lys Ser Thr Ala 
665 670 675 
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ttg cgc age ate gtg ate tec atg gca gca acg cat age aca gaa aac 2179 
Leu Arg Ser lie Val lie Ser Met Ala Ala Thr His Ser Thr Glu Asn 
680 685 690 

ate cgc ttt tac gtg ctg gat tta tct gga ace tec ctg gaa aat etc 2227 
lie Arg Phe Tyr Val Leu Asp Leu Ser Gly Thr Ser Leu Glu Asn Leu 
695 700 705 

tec egg ctg cct cat gtt gca ggc gtg gca gga cgc aaa gat cca gag 2275 
Ser Arg Leu Pro His Val Ala Gly Val Ala Gly Arg Lys Asp Pro Glu 
710 715 720 725 

aaa gtc cgc cga gtt gtc gat gaa gta cga ggc ctg ate aac cac cct 2323 
Lys Val Arg Arg Val Val Asp Glu Val Arg Gly Leu lie Asn His Pro 
730 735 740 

gaa caa cgc cac ace ttc ctt att gtg gac ggc tgg cac ace ate acc 2371 
Glu Gin Arg His Thr Phe Leu lie Val Asp Gly Trp His Thr lie Thr 
745 750 755 

caa gaa ttc gac gag ctt ttc gac gee ttc gta gac ate gee gee aac 2419 
Gin Glu Phe Asp Glu Leu Phe Asp Ala Phe Val Asp lie Ala Ala Asn 
760 765 770 

ggc ctt gec teg egg gtg cat tta gtt tta age act caa cgc tgg agt 2467 
Gly Leu Ala Ser Arg Val His Leu Val Leu Ser Thr Gin Arg Trp Ser 
7.75 780 785 

tec ate cgc ccc gcg gtc cgc gat ctg gtg act ggc aga ate gaa ttg 2515 
Ser lie Arg Pro Ala Val Arg Asp Leu Val Thr Gly Arg lie Glu Leu 
790 795 800 805 

aaa etc ggc gaa gee atg gat teg gtg att gat cgt aaa get cag ctt 2563 
Lys Leu Gly Glu Ala Met Asp Ser Val lie Asp Arg Lys Ala Gin Leu 
810 815 820 

egg ate ccg teg aaa cct ggg cgt ggc etc aac ctg gat aaa gaa cac 2611 
Arg lie Pro Ser Lys Pro Gly Arg Gly Leu Asn Leu Asp Lys Glu His 
825 830 835 

ate ctt att get cat gcg tct ggc caa gac ate gee cag gta tgc gtc 2659 
lie Leu lie Ala His Ala Ser Gly Gin Asp lie Ala Gin Val Cys Val 
840 845 850 

atg gee gat ggg caa gga tgg cag cag gtc cca caa tta age gtg ctg 27 07 
Met Ala Asp Gly Gin Gly Trp Gin Gin Val Pro Gin Leu Ser Val Leu 
855 860 865 

cct gcg cat ate ctg ctt cac gag ctt gag ctt tct gcg aca cct ggc 2755 
Pro Ala His lie Leu Leu His Glu Leu Glu Leu Ser Ala Thr Pro Gly 
870 875 880 885 

ate ccg att gca egg gga ggt get gaa eta tec acg ctg acg tgg gat 2803 
He Pro He Ala Arg Gly Gly Ala Glu Leu Ser Thr Leu Thr Trp Asp 
890 895 900 

cca gaa tec age cgc cac ctt eta get ttt ggt tct caa ggt tgt ggc 2851 
Pro Glu Ser Ser Arg His Leu Leu Ala Phe Gly Ser Gin Gly Cys Gly 
905 910 915 
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aaa tec teg ctg ate cgc acg att gtc acg ggt ctg aca att gtg ggg 2899 

<Lys Ser Ser Leu lie Arg Thr lie Val Thr Gly Leu Thr lie Val Gly 

920 925 930 

egg gag aaa gca cgc ttg gta ttt ttc gac ctt cga cgc ace cac eta 2947 

Arg Glu Lys Ala Arg Leu Val Phe Phe Asp Leu Arg Arg Thr His Leu 

935 940 945 

ggc ctg gtc ccc gaa gac atg ttg get get tat tgt get act tec aca 2995 

Gly Leu Val Pro Glu Asp Met Leu Ala Ala Tyr Cys Ala Thr Ser Thr 

950 955 960 965 

gca gtc cac aac acc ate aaa gac atg gtg get acg eta tec gee aga 3043 

Ala Val His Asn Thr lie Lys Asp Met Val Ala Thr Leu Ser Ala Arg 
970 975 980 

ctt cca gga cct gat ate acc gee caa gaa etc cgc gat cgt tec tgg 3091 

Leu Pro Gly Pro Asp lie Thr Ala Gin Glu Leu Arg Asp Arg Ser Trp 
985 990 995 

tgg cag ggg ccc gac att tat tta gtt ate gat gat tat gat ttg etc 3139 

Trp Gin Gly Pro Asp lie Tyr Leu Val lie Asp Asp Tyr Asp Leu Leu 

1000 1005 1010 

ccc gee ggc acc ctg cac ccg ctg cgc gag ate ate ccg cat gca aga 3187 

Pro Ala Gly Thr Leu His Pro Leu Arg Glu lie lie Pro His Ala Arg 

1015 1020 1025 

gac gta <ggc ctg cac ate gtg etc acc cgc aaa gee ggt ggc gee teg 3235 

Asp Val Gly Leu His lie Val Leu Thr Arg Lys Ala Gly Gly Ala Ser 

1030 1035 1040 1045 

cgt gcg etc tac gat ccg gtc atg tec gag ate aag gac caa tea ccg 3283 

Arg Ala Leu Tyr Asp Pro Val Met Ser Glu lie Lys Asp Gin Ser Pro 
1050 1055 1060 

cac gtc gtg ctt ttc gac gee gac cgc gac gaa ggc get ate eta ggc 3331 

His Val Val Leu Phe Asp Ala Asp Arg Asp Glu Gly Ala lie Leu Gly 
1065 1070 1075 

ate aaa ccc aca gca caa cca cca gga cgt gee acg atg tec ate cgt 3379 

lie Lys Pro Thr Ala Gin Pro Pro Gly Arg Ala Thr Met Ser lie Arg 

1080 1085 1090 

ggt gaa aac ate ggt gtt gca cag atg gca ccg cat agg tgatgactca 3428 

Gly Glu Asn lie Gly Val Ala Gin Met Ala Pro His Arg 

1095 1100 1105 

tgagcaccca aac 3441 



<210> 114 
<211> 1106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 114 

Met Phe Ala Pro Pro Glu Gly Asp Asp Thr Asp Glu Val Arg Arg Thr 
15 10 15 



Tyr Leu Arg His Leu Gly Ala Leu Arg Ala Lys Ala Thr Asp His Ala 
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20 25 30 

Ala Met Gin Arg Arg His Glu Trp His Arg His Pro Asp Pro Ala Thr 
35 40 45 

Leu Trp Ser Thr Leu Gly Thr Arg Arg Met Trp Glu Arg Thr Gin Asp 
50 55 60 

Asp Gin Asp Cys Leu Glu lie Arg Phe Gly Leu Gly Val Thr Arg Leu 
65 70 75 80 

Asp Pro Ala lie Asn Val Ser Asp Ser Gly Ala Pro Glu Asp Leu Asp 
85 90 95 

Pro Val Cys Ala Val Ser Leu Arg His Thr lie Arg Asp Val Gly Ser 
100 105 110 

Val Gin Ser Met Pro Val Ser Val Gin Leu Gin Ala Phe Arg Phe lie 
115 120 125 

Gly Leu Asn Gly Ala Gly Ala His Asp Leu Ala Arg Ala Leu Val Val 
130 135 140 

Gin Leu Leu Tyr His His Gly Pro Glu Val Val Gly lie Lys Ala lie 
145 150 155 160 

Gly Glu Ser Gly Trp Glu Trp Leu Lys Trp Val Pro His Thr Arg Asp 
165 170 175 

Pro Glu Lys Ala Ala Phe Arg lie Leu Leu Val Asp Ser Val Leu Thr 
180 185 190 

Asn Gly Thr Glu Ser Phe lie Asp Asp Pro Gin Trp Thr Thr lie lie 
195 200 205 

Asn Val Gly Ala Gin Thr Ser Thr Ala Leu Gly Gin Leu Ala Glu Asp 
210 215 220 

Glu Gly Leu Leu Leu His Val Asp Lys Arg Leu His Val Ala Thr Ala 
225 230 235 240 

His Gly Ala Glu Glu Leu Gly Thr Pro Asp Ala Val Ser Ala Glu Leu 
245 250 255 

Ala Glu Val Phe Gly Arg Arg Leu Thr Ala Phe Arg Arg Thr Thr Thr 
260 265 270 

Ala His Ala Ala Ser Ser Gly Glu Leu Leu Ser Leu Leu Gly lie Asp 
275 280 285 

Asp Val Glu His Leu Thr Pro Glu Thr Leu Trp Met Asn Lys Arg Thr 
290 295 300 

Gin Pro Lys Thr Arg Leu Ala Val Pro Leu Gly Leu Asn Ala Ser Gly 
305 310 315 320 

Arg Pro Met Val Leu Asp Leu Lys Glu Ser Ala His Gly Gly Met Gly 
325 330 335 

Pro His Gly Leu Cys lie Gly Ala Thr Gly Ser Gly Lys Ser Glu Leu 
340 345 350 
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Leu Arg Thr Leu 
355 

Leu Asn Leu Val 
370 

Phe Glu Gin Leu 
385 

Glu Pro Val Leu 



Asn Arg Arg Gin 
420 

Asp Glu Tyr Asn 
435 

lie Glu Ser Asp 
450 

Ala Asp Leu Phe 
465 

His Leu Leu Leu 



Leu Asp Ser His 
500 

Ser Glu Ser Arg 
515 

Ser Gin Pro Gly 
530 

Arg Phe Gin Ala 
545 

Leu Ala Pro Thr 



Pro Lys Glu Glu 
580 

Ala Val Val Ala 
595 

Ala His Arg lie 
610 

Ala Leu Ala Asp 
625 

Asp Arg Pro Tyr 



Leu Thr Gly Gly 
660 



Val Leu Gly Leu 
360 

Leu Val Asp Phe 
375 

Pro His Thr Ser 
390 

Val Glu Arg Met 
405 

Glu Ala Leu Arg 



Gin Arg Asp Gly 
440 

Glu Phe Ser Glu 
455 

Val Ala Val Gly 
470 

Ala Ser Gin Arg 
485 

Leu Ser Tyr Arg 



Gin Val Leu Gly 
520 

Ala Gly Phe Leu 
535 

Ser Tyr Val Ser 
550 

Gin Ser Arg Val 
565 

Val lie Val Glu 



Arg Ala lie Ser 
600 

Trp Leu Pro Pro 
615 

Asp Val Gly Glu 
630 

Gin Gin Arg Gin 
645 

Ser Gly His Trp 



Thr lie Thr His 



Lys Gly Gly Ala 
380 

Ala Val lie Thr 
395 

His Asp Ala lie 
410 

Gin Ala Gly Gly 
425 

Val Lys Pro Met 



Leu Leu Gly Gin 
460 

Arg Leu Gly Arg 
475 

Leu Glu Glu Gly 
490 

lie Gly Leu Lys 
505 

lie Thr Asp Ala 



Lys Ser Asp Val 
540 

Gly Pro lie Met 
555 

Arg Leu Phe Thr 
570 

Gin Ser Thr Glu 
585 

Ala Ala Lys Leu 



Leu Pro Ala Glu 
620 

Leu Ser Ala Val 
635 

Asp Pro Leu Leu 
650 

Ala lie Cys Gly 
665 



Ser Pro Glu Glu 
365 

Thr Phe Leu Gly 



Asn Leu Glu Glu 
400 

Ser Gly Glu Met 
415 

Cys Ala Asn Val 
430 

Pro Ala Leu Leu 
445 

His Pro Asp Phe 



Ser Leu His lie 
480 

Arg Leu Arg Gly 
495 

Thr Phe Ser Ala 
510 

Tyr Gin Leu Pro 
525 

Asp Thr Val Thr 



Arg Arg His His 
560 

Ser Trp Glu Glu 
575 

Thr Leu lie Asp 
590 

Arg Gly Leu Ser 
605 

Val Ser lie Gly 



lie Gly Met He 
640 

He Asp Phe Ser 
655 

Gly Pro Gin Thr 
670 



BGI-132CP 



183 



Gly Lys Ser Thr Ala Leu Arg Ser lie Val lie Ser Met Ala Ala Thr 
675 680 685 

His Ser Thr Glu Asn lie Arg Phe Tyr Val Leu Asp Leu Ser Gly Thr 
690 695 700 

Ser Leu Glu Asn Leu Ser Arg Leu Pro His Val Ala Gly Val Ala Gly 
705 710 715 720 

Arg Lys Asp Pro Glu Lys Val Arg Arg Val Val Asp Glu Val Arg Gly 
725 730 735 

Leu lie Asn His Pro Glu Gin Arg His Thr Phe Leu lie Val Asp Gly 
740 745 750 

Trp His Thr lie Thr Gin Glu Phe Asp Glu Leu Phe Asp Ala Phe Val 
755 760 765 

Asp lie Ala Ala Asn Gly Leu Ala Ser Arg Val His Leu Val Leu Ser 
770 775 780 

Thr Gin Arg Trp Ser Ser lie Arg Pro Ala Val Arg Asp Leu Val Thr 
785 790 795 800 

Gly Arg lie Glu Leu Lys Leu Gly Glu Ala Met Asp Ser Val lie Asp 
805 810 815 

Arg Lys Ala Gin Leu Arg lie Pro Ser Lys Pro Gly Arg Gly Leu Asn 
820 825 830 

Leu Asp Lys Glu His lie Leu lie Ala His Ala Ser Gly Gin Asp lie 
835 840 845 

Ala Gin Val Cys Val Met Ala Asp Gly Gin Gly Trp Gin Gin Val Pro 
850 855 860 

Gin Leu Ser Val Leu Pro Ala His lie Leu Leu His Glu Leu Glu Leu 
865 870 875 880 

Ser Ala Thr Pro Gly lie Pro lie Ala Arg Gly Gly Ala Glu Leu Ser 
885 890 895 

Thr Leu Thr Trp Asp Pro Glu Ser Ser Arg His Leu Leu Ala Phe Gly 
900 905 910 

Ser Gin Gly Cys Gly Lys Ser Ser Leu lie Arg Thr lie Val Thr Gly 
915 920 925 

Leu Thr lie Val Gly Arg Glu Lys Ala Arg Leu Val Phe Phe Asp Leu 
930 935 940 

Arg Arg Thr His Leu Gly Leu Val Pro Glu Asp Met Leu Ala Ala Tyr 
945 950 955 960 

Cys Ala Thr Ser Thr Ala Val His Asn Thr lie Lys Asp Met Val Ala 
965 970 975 

Thr Leu Ser Ala Arg Leu Pro Gly Pro Asp lie Thr Ala Gin Glu Leu 
980 985 990 

Arg Asp Arg Ser Trp Trp Gin Gly Pro Asp lie Tyr Leu Val lie Asp 
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995 1000 1005 

Asp Tyr Asp Leu Leu Pro Ala Gly Thr Leu His Pro Leu Arg Glu lie 
1010 1015 1020 

lie Pro His Ala Arg Asp Val Gly Leu His lie Val Leu Thr Arg Lys 
1025 1030 1035 1040 

Ala Gly Gly Ala Ser Arg Ala Leu Tyr Asp Pro Val Met Ser Glu lie 
1045 1050 1055 

Lys Asp Gin Ser Pro His Val Val Leu Phe Asp Ala Asp Arg Asp Glu 
1060 1065 1070 

Gly Ala lie Leu Gly lie Lys Pro Thr Ala Gin Pro Pro Gly Arg Ala 
1075 1080 1085 

Thr Met Ser lie Arg Gly Glu Asn lie Gly Val Ala Gin Met Ala Pro 
1090 1095 1100 

His Arg 
1105 



<210> 115 
<211> 1446 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1423) 
<223> RXA01829 

<400> 115 

tgcaacggct ggctgctcaa gctttgccag tgtgcgtgaa cttagaagta acaaccggtg 60 

gcgatagaaa cgaacccgga gtcaattgta gggaggtctc atg aac acg ctt gaa 115 

Met Asn Thr Leu Glu 
1 5 

cga tta aag ctt cgt cgc acg gaa atg tgg ctg ctg ata ctt gcc aca 163 
Arg Leu Lys Leu Arg Arg Thr Glu Met Trp Leu Leu lie Leu Ala Thr 
10 15 20 

etc gtt gtg teg ate atg ttc ate age etc gag ctg gcc atg ggc aat 211 
Leu Val Val Ser lie Met Phe lie Ser Leu Glu Leu Ala Met Gly Asn 
25 30 35 

gag ttg ggt acc cat att ttg atg ctg atg ggc gga tat ate ggt ate 259 
Glu Leu Gly Thr His lie Leu Met Leu Met Gly Gly Tyr lie Gly lie 
40 45 50 

ttc ate gtc gcg cac eta gcc atg gca tgg gtg gcg ccg ttt get gat 307 
Phe lie Val Ala His Leu Ala Met Ala Trp Val Ala Pro Phe Ala Asp 
55 60 65 

caa ate atg ctg cct gtg gtg gcg gtg etc aat ggc att ggt ttg gtg 355 
Gin lie Met Leu Pro Val Val Ala Val Leu Asn Gly lie Gly Leu Val 
70 75 80 85 
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atg att tat cgc ctt gat gag gcc acg ggc tac age acg gtc aat age 403 
Met lie Tyr Arg Leu Asp Glu Ala Thr Gly Tyr Ser Thr Val Asn Ser 
90 95 100 

caa ttg atg tgg acg gtt gtt ggc gtc acg ctg atg gtg get gtg ttg 451 
Gin Leu Met Trp Thr Val Val Gly Val Thr Leu Met Val Ala Val Leu 
105 110 115 

ttg ctg ttg cgt gat tac aag teg ctt teg cgt tat tec tac etc etc 499 
Leu Leu Leu Arg Asp Tyr Lys Ser Leu Ser Arg Tyr Ser Tyr Leu Leu 
120 125 130 

ggt gtg gtg ggc ate gtg ctg ctg gcg ctg cct etc gtg tgg ccg cag 547 
Gly Val Val Gly lie Val Leu Leu Ala Leu Pro Leu Val Trp Pro Gin 
135 140 145 

cca ggc ggc gtg gaa gcc cgc ate tgg att tgg ctt gga cct ttc tec 595 
Pro Gly Gly Val Glu Ala Arg lie Trp lie Trp Leu Gly Pro Phe Ser 
150 155 160 165 

ate cag cca ggt gag ttc tec aag att ttg ctg ctg ctg ttc ttt get 643 
lie Gin Pro Gly Glu Phe Ser Lys lie Leu Leu Leu Leu Phe Phe Ala 
170 175 180 

cag ctg eta gcc ace aag cgt get ttg ttt act gtt gcg ggc tac cgt 691 
Gin Leu Leu Ala Thr Lys Arg Ala Leu Phe Thr Val Ala Gly Tyr Arg 
185 190 195 

ttc etc ggc atg gat ttc cct cgt ttg cgt gac etc gcg ccg att ctt 739 
Phe Leu Gly Met Asp Phe Pro Arg Leu Arg Asp Leu Ala Pro lie Leu 
200 205 210 

gtg gtg tgg gcg ttg get att ttg ate atg get ggc gcc aac gac ttc 787 
Val Val Trp Ala Leu Ala lie Leu lie Met Ala Gly Ala Asn Asp Phe 
215 220 225 

ggt cct gca ctg ctg ctt ttc act acc gtt ttg gcc atg gtg tac ctg 835 
Gly Pro Ala Leu Leu Leu Phe Thr Thr Val Leu Ala Met Val Tyr Leu 
230 235 240 245 

get acc ggc cgt ggt tec tgg ctg ttg att ggt get gtg ttg gtg get 883 
Ala Thr Gly Arg Gly Ser Trp Leu Leu lie Gly Ala Val Leu Val Ala 
250 255 260 

gtc ggc gcg ttc acg gtg tac caa gtt tea age aag att cag gaa cgc 931 
Val Gly Ala Phe Thr Val Tyr Gin Val Ser Ser Lys lie Gin Glu Arg 
265 270 275 

gtg caa aac ttc gtg gat cct gtg gcc cac tat gac acc acc ggt tac 979 
Val Gin Asn Phe Val Asp Pro Val Ala His Tyr Asp Thr Thr Gly Tyr 
280 285 290 

cag ctg tec cag tec ttg ttt ggc atg agt tgg ggc gga ate acc ggc 1027 
Gin Leu Ser Gin Ser Leu Phe Gly Met Ser Trp Gly Gly lie Thr Gly 
295 300 305 

acc ggc att ggt cag ggt tac ccc aac atg ate cct gtc gtg cac teg 1075 
Thr Gly lie Gly Gin Gly Tyr Pro Asn Met lie Pro Val Val His Ser 
310 315 320 325 

gac ttc att etc gca gcc att ggt gag gag ctt ggt ctg att ggc ctg 1123 
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Asp Phe lie Leu Ala Ala He Gly Glu Glu Leu Gly Leu He Gly Leu 
330 335 340 

gcg gcc ate ate gtg ctg ttt ggt gtg ttt gtc acc cgc ggt atg cgc 1171 
Ala Ala He He Val Leu Phe Gly Val Phe Val Thr Arg Gly Met Arg 
345 350 355 

acc get acc ctg get cgt gac age tac gga aag etc gtg gca tct ggt 1219 
Thr Ala Thr Leu Ala Arg Asp Ser Tyr Gly Lys Leu Val Ala Ser Gly 
360 365 370 

ctg teg atg acc ate atg ate cag att ttc gtc gtc gtg gca ggt att 1267 
Leu Ser Met Thr He Met He Gin He Phe Val Val Val Ala Gly He 
375 380 385 

tct tea ctg atg ccc atg aca ggt ttg acc act ccg ttt atg tec cag 1315 
Ser Ser Leu Met Pro Met Thr Gly Leu Thr Thr Pro Phe Met Ser Gin 
390 395 400 405 

ggt ggt tea tec ctg atg get aac tac att ctg atg gcc ate ate ttg 1363 
Gly Gly Ser Ser Leu Met Ala Asn Tyr He Leu Met Ala He He Leu 
410 415 420 

cgt att tct gac agt gcc cgc cga cct gtc atg tec aag caa gca teg 1411 
Arg He Ser Asp Ser Ala Arg Arg Pro Val Met Ser Lys Gin Ala Ser 
425 430 435 

gag gtg get gcg tgaaccgctc gattcgaatc aca . 1446 
Glu Val Ala Ala 
440 



<210> 116 
<211> 441 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 116 

Met Asn Thr Leu Glu Arg Leu Lys Leu Arg Arg Thr Glu Met Trp Leu 
15 10 15 

Leu He Leu Ala Thr Leu Val Val Ser He Met Phe He Ser Leu Glu 
20 25 30 

Leu Ala Met Gly Asn Glu Leu Gly Thr His He Leu Met Leu Met Gly 
35 40 45 

Gly Tyr He Gly He Phe He Val Ala His Leu Ala Met Ala Trp Val 
50 55 60 

Ala Pro Phe Ala Asp Gin He Met Leu Pro Val Val Ala Val Leu Asn 
65 70 75 80 

Gly He Gly Leu Val Met He Tyr Arg Leu Asp Glu Ala Thr Gly Tyr 
85 90 95 

Ser Thr Val Asn Ser Gin Leu Met Trp Thr Val Val Gly Val Thr Leu 
100 105 110 



Met Val Ala Val Leu Leu Leu Leu Arg Asp Tyr Lys Ser Leu Ser Arg 
115 120 125 
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Tyr Ser Tyr Leu Leu Gly Val Val Gly lie Val Leu Leu Ala Leu Pro 
130 135 140 

Leu Val Trp Pro Gin Pro Gly Gly Val Glu Ala Arg lie Trp lie Trp 
145 150 155 160 

Leu Gly Pro Phe Ser lie Gin Pro Gly Glu Phe Ser Lys lie Leu Leu 
165 170 175 

Leu Leu Phe Phe Ala Gin Leu Leu Ala Thr Lys Arg Ala Leu Phe Thr 
180 185 190 

Val Ala Gly Tyr Arg Phe Leu Gly Met Asp Phe Pro Arg Leu Arg Asp 
195 200 205 

Leu Ala Pro lie Leu Val Val Trp Ala Leu Ala He Leu He Met Ala 
210 215 220 

Gly Ala Asn Asp Phe Gly Pro Ala Leu Leu Leu Phe Thr Thr Val Leu 
225 230 235 240 

Ala Met Val Tyr Leu Ala Thr Gly Arg Gly Ser Trp Leu Leu He Gly 
245 250 255 

Ala Val Leu Val Ala Val Gly Ala Phe Thr Val Tyr Gin Val Ser Ser 
260 265 270 

Lys He Gin Glu Arg Val Gin Asn Phe Val Asp Pro Val Ala His Tyr 
275 280 285 

Asp Thr Thr Gly Tyr Gin Leu Ser Gin Ser Leu Phe Gly Met Ser Trp 
290 295 300 

Gly Gly He Thr Gly Thr Gly He Gly Gin Gly Tyr Pro Asn Met He 
305 310 315 320 

Pro Val Val His Ser Asp Phe He Leu Ala Ala He Gly Glu Glu Leu 
325 330 335 

Gly Leu He Gly Leu Ala Ala He He Val Leu Phe Gly Val Phe Val 
340 345 350 

Thr Arg Gly Met Arg Thr Ala Thr Leu Ala Arg Asp Ser Tyr Gly Lys 
355 360 365 

Leu Val Ala Ser Gly Leu Ser Met Thr He Met He Gin He Phe Val 
370 375 380 

Val Val Ala Gly He Ser Ser Leu Met Pro Met Thr Gly Leu Thr Thr 
385 390 395 400 

Pro Phe Met Ser Gin Gly Gly Ser Ser Leu Met Ala Asn Tyr He Leu 
405 410 415 

Met Ala He He Leu Arg He Ser Asp Ser Ala Arg Arg Pro Val Met 
420 425 430 

Ser Lys Gin Ala Ser Glu Val Ala Ala 
435 440 
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<210> 117 
<211> 1044 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1021) 
<223> RXA01427 

<400> 117 

cacttcggtg gaatgggtac agcgttaagc actaatgtgg aatcgatgac gtgtgcatga 60 

agaattcgca tgcacaggaa gatagggatg gttgacgtcg atg gaa gac act act 115 

Met Glu Asp Thr Thr 
1 5 

tgg gaa gac aca cca att get gcg gcg gcg cgt cgt gca get cag gtg 163 
Trp Glu Asp Thr Pro lie Ala Ala Ala Ala Arg Arg Ala Ala Gin Val 
10 15 20 

atg aca ccc aac tec ctg acg ttg ccg aaa cct aaa gaa cca cgc eta 211 
Met Thr Pro Asn Ser Leu Thr Leu Pro Lys Pro Lys Glu Pro Arg Leu 
25 30 35 

att ace ate gee aac caa aaa ggc ggc gtt ggt aaa acc acc tec acg 259 
lie Thr lie Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser Thr 
40 45 50 

gtg aat ttg get gcg tct tta gca att cat ggg ctt aaa gtt etc gtc 307 
Val Asn Leu Ala Ala Ser Leu Ala lie His Gly Leu Lys Val Leu Val 
55 60 65 

gtg gat ttg gat ccg cag gga aat gcg teg aca gcg ttg ggt gtc gag 355 
Val Asp Leu Asp Pro Gin Gly Asn Ala Ser Thr Ala Leu Gly Val Glu 
70 75 80 85 

cac cgc tct gga acc ttg tea tct tat gaa eta ctg ate ggt gaa tgc 403 
His Arg Ser Gly Thr Leu Ser Ser Tyr Glu Leu Leu lie Gly Glu Cys 
90 95 100 

act get gat gaa gca* atg cag cca tec aca get aac gaa aac etc ttc 451 
Thr Ala Asp Glu Ala Met Gin Pro Ser Thr Ala Asn Glu Asn Leu Phe 
105 110 115 

tgc att cca gca acc ctg gat ctt get ggc gca gaa att gaa ttg gtc 499 
Cys lie Pro Ala Thr Leu Asp Leu Ala Gly Ala Glu lie Glu Leu Val 
120 125 130 

age ttg gtc cgc cgc gaa tac cgt ttg gcg gat gcg ttg ggc cgt gag 547 
Ser Leu Val Arg Arg Glu Tyr Arg Leu Ala Asp Ala Leu Gly Arg Glu 
135 140 145 

ttc att gac aag cac gat ttt gat tac atg ate att gac tgc cca ccg 595 
Phe lie Asp Lys His Asp Phe Asp Tyr Met lie lie Asp Cys Pro Pro 
150 155 160 165 

tct ttg ggt ctg etc acc att aac gee atg acc gcg gtg aat gaa gtg 643 
Ser Leu Gly Leu Leu Thr lie Asn Ala Met Thr Ala Val Asn Glu Val 
170 175 180 
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etc att ccg ate cag tgt gag tac tac get ctg gag ggc gtg ggc cag 691 
Leu lie Pro lie Gin Cys Glu Tyr Tyr Ala Leu Glu Gly Val Gly Gin 
185 190 195 

eta ctg aac aac ate act atg ttg cgt cag cac ctg aac cgc cag ctg 739 
Leu Leu Asn Asn lie Thr Met Leu Arg Gin His Leu Asn Arg Gin Leu 
200 205 210 

cat att tec gcg ate ttg ctg ace atg tat gac gee cgc acc aac etc 787 
His lie Ser Ala lie Leu Leu Thr Met Tyr Asp Ala Arg Thr Asn Leu 
215 220 225 

gca gaa cag gtg gec aca gag gtt aat gat cac ttc ggt gac gtg gtg 83 5 
Ala Glu Gin Val Ala Thr Glu Val Asn Asp His Phe Gly Asp Val Val 
230 235 240 245 

ttg ggt aac aag att cca cgt tea gtg aag gtg tct gaa get cct ggc 883 
Leu Gly Asn Lys lie Pro Arg Ser Val Lys Val Ser Glu Ala Pro Gly 
250 255 260 

tat ggg cag act gtc att gaa tat gat cca ggt tec agg ggc gee atg 931 
Tyr Gly Gin Thr Val lie Glu Tyr Asp Pro Gly Ser Arg Gly Ala Met 
265 270 275 

gcg tat ttg gat get get aaa gaa ttg gee act cgt ggc gat tac ttg 979 
Ala Tyr Leu Asp Ala Ala Lys Glu Leu Ala Thr Arg Gly Asp Tyr Leu 
280 285 290 

cct age gat gaa tec ggt ccg ate ggc eta aaa cct gcg aaa 1021 
Pro Ser Asp Glu Ser Gly Pro lie Gly Leu Lys Pro Ala Lys 
295 300 305 

tagcagtaaa cttctttgaa tac 1044 



<210> 118 
<211> 307 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 118 

Met Glu Asp Thr Thr Trp Glu Asp Thr Pro lie Ala Ala Ala Ala Arg 
15 10 15 

Arg Ala Ala Gin Val Met Thr Pro Asn Ser Leu Thr Leu Pro Lys Pro 
20 25 30 

Lys Glu Pro Arg Leu lie Thr lie Ala Asn Gin Lys Gly Gly Val Gly 
35 40 45 

Lys Thr Thr Ser Thr Val Asn Leu Ala Ala Ser Leu Ala lie His Gly 
50 55 60 

Leu Lys Val Leu Val Val Asp Leu Asp Pro Gin Gly Asn Ala Ser Thr 
65 70 75 80 

Ala Leu Gly Val Glu His Arg Ser Gly Thr Leu Ser Ser Tyr Glu Leu 
85 90 95 



Leu lie Gly Glu Cys Thr Ala Asp Glu Ala Met Gin Pro Ser Thr Ala 
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100 105 110 

Asn Glu Asn Leu Phe Cys lie Pro Ala Thr Leu Asp Leu Ala Gly Ala 
115 120 125 

Glu lie Glu Leu Val Ser Leu Val Arg Arg Glu Tyr Arg Leu Ala Asp 
130 135 140 

Ala Leu Gly Arg Glu Phe lie Asp Lys His Asp Phe Asp Tyr Met lie 
145 150 155 160 

lie Asp Cys Pro Pro Ser Leu Gly Leu Leu Thr lie Asn Ala Met Thr 
165 170 175 

Ala Val Asn Glu Val Leu lie Pro lie Gin Cys Glu Tyr Tyr Ala Leu 
180 185 190 

Glu Gly Val Gly Gin Leu Leu Asn Asn lie Thr Met Leu Arg Gin His 
195 200 205 

Leu Asn Arg Gin Leu His lie Ser Ala lie Leu Leu Thr Met Tyr Asp 
210 215 220 

Ala Arg Thr Asn Leu Ala Glu Gin Val Ala Thr Glu Val Asn Asp His 
225 230 235 240 

Phe Gly Asp Val Val Leu Gly Asn Lys lie Pro Arg Ser Val Lys Val 
245 250 255 

Ser Glu Ala Pro Gly Tyr Gly Gin Thr Val lie Glu Tyr Asp Pro Gly 
260 265 270 

Ser Arg Gly Ala Met Ala Tyr Leu Asp Ala Ala Lys Glu Leu Ala Thr 
275 280 285 

Arg Gly Asp Tyr Leu Pro Ser Asp Glu Ser Gly Pro lie Gly Leu Lys 
290 295 300 



Pro Ala Lys 
305 



<210> 119 
<211> 754 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (754) 

<223> RXN02973 

<400> 119 

gtcgagagct gtaaagtcaa ggctatatac ttctcaagtc gcgccgaaat ttgttaaatg 60 

actataaaag gcagtcctag tcaaggaaga aggtttgact gtg agt gat gca ggg 115 

Val Ser Asp Ala Gly 
1 5 

aag aag gac tct tec aag gtg gag ate gga ctg ace ggt cga ccc ctg 163 
Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu Thr Gly Arg Pro Leu 
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10 15 20 

cgc gag ttg cct gag cca tct cct ttg gaa aaa cat ggc cca gca acg 211 
Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys His Gly Pro Ala Thr 
25 30 35 

ate att gec atg gcg aat caa aaa ggt ggc gtt ggt aaa acc acg tec 259 
lie He Ala Met Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser 
40 45 50 

acc ate aac etc gga gca tgc ctt gca gag gcg gga cgt aaa gtc ctg 307 
Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala Gly Arg Lys Val Leu 
55 60 65 

etc gtt gac ttg gat ccg caa ggt gcg ttg act get ggt ttg gga ate 355 
Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr Ala Gly Leu Gly He 
70 75 80 85 

cac tac gac gac gtg gat ate acc gtg tat gac etc atg gtg gac aac 403 
His Tyr Asp Asp Val Asp He Thr Val Tyr Asp Leu Met Val Asp Asn 
90 95 100 

aat tec acc att gat cag gcg ate cac cac act ggt ctt cct gat ctg 451 
Asn Ser Thr He Asp Gin Ala He His His Thr Gly Leu Pro Asp Leu 
105 110 115 

gat gtc gtt cct gca aat att gac ttg tec get gca gaa att cag ctg 499 
Asp Val Val Pro Ala Asn He Asp Leu Ser Ala Ala Glu He Gin Leu 
120 125 130 

gtc aat gaa gtt ggt cgt gaa caa aca ctt gee agg gcg ctg cgt cct 547 
Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala Arg Ala Leu Arg Pro 
135 140 145 

gtc atg aag gac tac gac ttc ate ate ctt gat tgt cag cca tea ctt 595 
Val Met Lys Asp Tyr Asp Phe He He Leu Asp Cys Gin Pro Ser Leu 
150 155 160 165 

ggt ctt ttg acg gtg aac get ttg gcg tgc gcg cac ggg gtt ate ate 643 
Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala His Gly Val He He 
170 175 180 

ccg atg gag tgc gag aac tta tea ctg cgc ggc etc gca ttg etc aca 691 
Pro Met Glu Cys Glu Asn Leu Ser Leu Arg Gly Leu Ala Leu Leu Thr 
185 190 195 

gac acc gtg gaa aaa gtt gee gat egg ttg aac ttc gat ctg gaa ate 739 
Asp Thr Val Glu Lys Val Ala Asp Arg Leu Asn Phe Asp Leu Glu He 
200 205 210 

etc ggc ate ttg gtc 754 
Leu Gly He Leu Val 
215 



<210> 120 
<211> 218 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 120 
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Val Ser Asp Ala Gly Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu 
15 10 15 

Thr Gly Arg Pro Leu Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys 
20 25 30 

His Gly Pro Ala Thr lie lie Ala Met Ala Asn Gin Lys Gly Gly Val 
35 40 45 

Gly Lys Thr Thr Ser Thr lie Asn Leu Gly Ala Cys Leu Ala Glu Ala 
50 55 60 

Gly Arg Lys Val Leu Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr 
65 70 75 80 

Ala Gly Leu Gly lie His Tyr Asp Asp Val Asp lie Thr Val Tyr Asp 
85 90 95 

Leu Met Val Asp Asn Asn Ser Thr lie Asp Gin Ala lie His His Thr 
100 105 110 

Gly Leu Pro Asp Leu Asp Val Val Pro Ala Asn lie Asp Leu Ser Ala 
115 120 125 

Ala Glu lie Gin Leu Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala 
130 135 140 

Arg Ala Leu Arg Pro Val Met Lys Asp Tyr Asp Phe lie lie Leu Asp 
145 150 155 160 

Cys Gin Pro Ser Leu Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala 
165 170 175 

His Gly Val lie lie Pro Met Glu Cys Glu Asn Leu Ser Leu Arg Gly 
180 185 190 

Leu Ala Leu Leu Thr Asp Thr Val Glu Lys Val Ala Asp Arg Leu Asn 
195 200 205 

Phe Asp Leu Glu lie Leu Gly lie Leu Val 
210 215 



<210> 121 
<211> 721 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (721) 

<223> FRXA01603 

<400> 121 

gtcgagagct gtaaagtcaa ggctatatac ttctcaagtc gcgccgaaat ttgttaaatg 60 

actataaaag gcagtcctag tcaaggaaga aggtttgact gtg agt gat gca ggg 115 

Val Ser Asp Ala Gly 
1 5 



aag aag gac tct tec aag gtg gag ate gga ctg acc ggt cga ccc ctg 163 



193 



Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu Thr Gly Arg Pro Leu 
10 15 20 

cgc gag ttg cct gag cca tct cct ttg gaa aaa cat ggc cca gca acg 211 
Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys His Gly Pro Ala Thr 
25 30 35 

ate att gec atg gcg aat caa aaa ggt ggc gtt ggt aaa acc acg tec 259 
lie lie Ala Met Ala Asn Gin Lys Gly Gly Val Gly Lys Thr Thr Ser 
40 45 50 

acc ate aac etc gga gca tgc ctt gca gag gcg gga cgt aaa gtc ctg 3 07 
Thr lie Asn Leu Gly Ala Cys Leu Ala Glu Ala Gly Arg Lys Val Leu 
55 60 65 

etc gtt gac ttg gat ccg caa ggt gcg ttg act get ggt ttg gga ate 355 
Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr Ala Gly Leu Gly lie 
70 75 80 85 

cac tac gac gac gtg gat ate acc gtg tat gac etc atg gtg gac aac 403 
His Tyr Asp Asp Val Asp lie Thr Val Tyr Asp Leu Met Val Asp Asn 
90 95 100 

aat tec acc att gat cag gcg ate cac cac act ggt ctt cct gat ctg 451 
Asn Ser Thr lie Asp Gin Ala lie His His Thr Gly Leu Pro Asp Leu 
105 110 115 

gat gtc gtt cct gca aat att gac ttg tec get gca gaa att cag ctg 499 
Asp Val Val Pro Ala Asn lie Asp Leu Ser Ala Ala Glu lie Gin Leu 
120 125 130 

gtc aat gaa gtt ggt cgt gaa caa aca ctt gee agg gcg ctg cgt cct 547 
Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala Arg Ala Leu Arg Pro 
135 140 ' 145 

gtc atg aag gac tac gac ttc ate ate ctt gat tgt cag cca tea ctt 595 
Val Met Lys Asp Tyr Asp Phe lie lie Leu Asp Cys Gin Pro Ser Leu 
150 155 160 165 

ggt ctt ttg acg gtg aac get ttg gcg tgc gcg cac ggg gtt ate ate 643 
Gly Leu Leu Thr Val Asn Ala Leu Ala Cys Ala His Gly Val lie lie 
170 175 180 

ccg atg gag tgc gag tac ttc tea ctg cgt ggc etc gca ttg etc aca 691 
Pro Met Glu Cys Glu Tyr Phe Ser Leu Arg Gly Leu Ala Leu Leu Thr 
185 190 195 

gac acc gtg gaa aaa gtt gee gat egg ttg 721 
Asp Thr Val Glu Lys Val Ala Asp Arg Leu 
200 205 



<210> 122 
<211> 207 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 122 

Val Ser Asp Ala Gly Lys Lys Asp Ser Ser Lys Val Glu lie Gly Leu 
15 10 15 
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Thr Gly Arg Pro Leu Arg Glu Leu Pro Glu Pro Ser Pro Leu Glu Lys 
20 25 30 

His Gly Pro Ala Thr lie He Ala Met Ala Asn Gin Lys Gly Gly Val 
35 40 45 

Gly Lys Thr Thr Ser Thr He Asn Leu Gly Ala Cys Leu Ala Glu Ala 
50 55 60 

Gly Arg Lys Val Leu Leu Val Asp Leu Asp Pro Gin Gly Ala Leu Thr 
65 70 75 80 

Ala Gly Leu Gly He His Tyr Asp Asp Val Asp He Thr Val Tyr Asp 
85 90 95 

Leu Met Val Asp Asn Asn Ser Thr He Asp Gin Ala He His His Thr 
100 105 110 

Gly Leu Pro Asp Leu Asp Val Val Pro Ala Asn He Asp Leu Ser Ala 
115 120 125 

Ala Glu He Gin Leu Val Asn Glu Val Gly Arg Glu Gin Thr Leu Ala 
130 135 140 

Arg Ala Leu Arg Pro Val Met Lys Asp Tyr Asp Phe He He Leu Asp 
145 150 155 160 

Cys .Gin Pro Ser Leu Gly Leu Leu Thr Val Asn Ala- Leu Ala Cys Ala 
165 170 175 

His Gly Val He He Pro Met Glu Cys Glu Tyr Phe Ser Leu Arg Gly 
180 185 190 

Leu Ala Leu Leu Thr Asp Thr Val Glu Lys Val Ala Asp Arg Leu 
195 200 205 



<210> 123 
<211> 963 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (940) 

<223> RXN00818 

<400> 123 

ttcccaatgc gcaaccccag cacgtcactt caatctcatt ggtaacttta gtttctttct 60 

cagtcttgga aagttgccaa aaagcgctaa actatgcggt gtg aag cac cca gat 115 

Val Lys His Pro Asp 
1 5 

ccc gcc caa aaa gta gag ggc acc act gcg acc acc ccc aca aag gtg 163 
Pro Ala Gin Lys Val Glu Gly Thr Thr Ala Thr Thr Pro Thr Lys Val 
10 15 20 



get get ttt ttc gat ctg gac aag acc ate ate gcc atg agt tec acc 
Ala Ala Phe Phe Asp Leu Asp Lys Thr He He Ala Met Ser Ser Thr 
25 30 35 



211 
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tac gcc tac ggc cgt gag ttc atg aac age ggg etc ate tec cct gtc 259 
Tyr Ala Tyr Gly Arg Glu Phe Met Asn Ser Gly Leu lie Ser Pro Val 
40 45 50 

gaa gcc ctg caa tta age etc gcg caa gca acg tac atg ttc gcc ggc 307 
Glu Ala Leu Gin Leu Ser Leu Ala Gin Ala Thr Tyr Met Phe Ala Gly 
55 60 65 

cac acc agt gaa caa atg gac aac ace cgc gac caa etc acc gcc atg 3 55 
His Thr Ser Glu Gin Met Asp Asn Thr Arg Asp Gin Leu Thr Ala Met 
70 75 80 85 

ate cgc ggc tgg gaa gtc caa cag gtg cgc teg ate gcg gag gaa acc 403 
lie Arg Gly Trp Glu Val Gin Gin Val Arg Ser lie Ala Glu Glu Thr 
90 95 100 

atg cat teg gtg gtc act ccc acc ate tac gca gag gcc cgc gaa ctg 451 
Met His Ser Val Val Thr Pro Thr lie Tyr Ala Glu Ala Arg Glu Leu 
105 110 115 

ate gag cac cac cag gag etc ggc cac gat gtc ate ate att tec gcc 499 
lie Glu His His Gin Glu Leu Gly His Asp Val lie lie lie Ser Ala 
120 125 130 

tct gtg aaa gaa ctg gtg gaa ccc ate gcc cgc gaa ctg ggt gta cat 547 
Ser Val Lys Glu Leu Val Glu Pro lie Ala Arg Glu Leu Gly Val His 
135 140 145 

aaa act gtc acc acc gtg ctt gaa gcc cac gac ggt atg tac acc ggt 595 
Lys Thr Val Thr Thr Val Leu Glu Ala His Asp Gly Met Tyr Thr Gly 
150 155 160 165 

gaa gtg ctg ttt tac tgc aaa ggc gac get aaa gcg cag tec ate ctg 643 
Glu Val Leu Phe Tyr Cys Lys Gly Asp Ala Lys Ala Gin Ser lie Leu 
170 175 180 

gat etc gcc gag gcg aac aat tac gac ctt tec tta age ttc gcc tac 691 
Asp Leu Ala Glu Ala Asn Asn Tyr Asp Leu Ser Leu Ser Phe Ala Tyr 
185 190 195 

tec gat tec ttc acg gac ctg ccc atg ttg gaa get gtc ggc aac ccg 739 
Ser Asp Ser Phe Thr Asp Leu Pro Met Leu Glu Ala Val Gly Asn Pro 
200 205 210 

gcc gcc gtc aac ccc gac cgc gcg ctg aag aaa ate gcc ctt gaa cag 787 
Ala Ala Val Asn Pro Asp Arg Ala Leu Lys Lys lie Ala Leu Glu Gin 
215 220 225 

ggg tgg aaa ate tta age ttc aaa aac cct gaa ccg ctg ttc caa atg 835 
Gly Trp Lys lie Leu Ser Phe Lys Asn' Pro Glu Pro Leu Phe Gin Met 
230 235 240 245 

ccc age acc cgc gac gtc ggc ate gga acc gga gtt gtt gcc ggc ate 883 
Pro Ser Thr Arg Asp Val Gly lie Gly Thr Gly Val Val Ala Gly lie 
250 255 260 

gca get gtt aca gca ggt agt ate tgg tgg atg aaa cgc gca egg cgc 931 
Ala Ala Val Thr Ala Gly Ser lie Trp Trp Met Lys Arg Ala Arg Arg 
265 270 275 
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gga teg gec tgagcctcac ctgacagcag tta 
Gly Ser Ala 
280 



<210> 124 
<211> 280 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 124 

Val Lys His Pro Asp Pro Ala Gin Lys Val Glu Gly Thr Thr Ala Thr 
15 10 15 

Thr Pro Thr Lys Val Ala Ala Phe Phe Asp Leu Asp Lys Thr lie lie 
20 25 30 

Ala Met Ser Ser Thr Tyr Ala Tyr Gly Arg Glu Phe Met Asn Ser Gly 
35 40 45 

Leu lie Ser Pro Val Glu Ala Leu Gin Leu Ser Leu Ala Gin Ala Thr 
50 55 60 

Tyr Met Phe Ala Gly His Thr Ser Glu Gin Met Asp Asn Thr Arg Asp 
65 70 75 80 

Gin Leu Thr Ala Met lie Arg Gly Trp Glu Val Gin Gin Val Arg Ser 
85 90 95 

lie Ala Glu Glu Thr Met His Ser Val Val Thr Pro Thr lie Tyr Ala 
100 105 110 

Glu Ala Arg Glu Leu lie Glu His His Gin Glu Leu Gly His Asp Val 
115 120 125 

He He He Ser Ala Ser Val Lys Glu Leu Val Glu Pro He Ala Arg 
130 135 140 

Glu Leu Gly Val His Lys Thr Val Thr Thr Val Leu Glu Ala His Asp 
145 150 155 160 

Gly Met Tyr Thr Gly Glu Val Leu Phe Tyr Cys Lys Gly Asp Ala Lys 
165 170 175 

Ala Gin Ser He Leu Asp Leu Ala Glu Ala Asn Asn Tyr Asp Leu Ser 
180 185 190 

Leu Ser Phe Ala Tyr Ser Asp Ser Phe Thr Asp Leu Pro Met Leu Glu 
195 200 205 

Ala Val Gly Asn Pro Ala Ala Val Asn Pro Asp Arg Ala Leu Lys Lys 
210 215 220 

He Ala Leu Glu Gin Gly Trp Lys He Leu Ser Phe Lys Asn Pro Glu 
225 230 235 240 

Pro Leu Phe Gin Met Pro Ser Thr Arg Asp Val Gly He Gly Thr Gly 
245 250 255 



Val Val Ala Gly He Ala Ala Val Thr Ala Gly Ser He Trp Trp Met 
260 265 270 
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Lys Arg Ala Arg Arg Gly Ser Ala 
275 280 



<210> 125 
<211> 2898 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2875) 
<223> RXN03028 

<400> 125 

ctaattccaa gccgagctga aaaagtctgg aagttttgcc caataagggc gttaaagtgg 60 

gtgaaagcga atttagaaat aaagaattaa ggggagagac atg ttc gag agg ttt 115 

Met Phe Glu Arg Phe 
1 5 

acc gat cgt gca cgc cgc gtg att gtg etc gcg cag gaa gag gcg cgc 163 
Thr Asp Arg Ala Arg Arg Val lie Val Leu Ala Gin Glu Glu Ala Arg 
10 15 20 

atg etc aac cac aat tac ate ggc acg gag cac att etc etc ggc etc 211 
Met Leu Asn His Asn Tyr lie Gly Thr Glu His lie Leu Leu Gly Leu 
25 30 35 

att cac gag ggc gag ggc. gtt gca gee aag get ttg gaa tec atg gga 259 
lie His Glu Gly Glu Gly Val Ala Ala Lys Ala Leu Glu Ser Met Gly 
40 45 50 

att tec ctg gac gee gtc cgc cag gaa gtc gaa gag att ate ggc cag 307 
lie Ser Leu Asp Ala Val Arg Gin Glu Val Glu Glu lie lie Gly Gin 
55 60 65 

ggc tec cag ccc acc acc ggc cac att cct ttt act cca cgt gee aag 355 
Gly Ser Gin Pro Thr Thr Gly His lie Pro Phe Thr Pro Arg Ala Lys 
70 75 80 85 

aag gtc ctg gag etc age etc cgc gaa ggc eta caa atg gga cac aag 403 
Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu Gin Met Gly His Lys 
90 95 100 

tac ate ggt act gag ttc ctg ctt etc ggt ttg ate cgt gag ggc gag 451 
Tyr lie Gly Thr Glu Phe Leu Leu Leu Gly Leu lie Arg Glu Gly Glu 
105 110 115 

ggc gtt get gee cag gtc ctg gtc aag ctt ggt get gat ctg cca cgc 499 
Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly Ala Asp Leu Pro Arg 
120 125 130 

gtg cgt cag caa gtt att cag ctt etc tec ggc tac gaa ggt ggc cag 547 
Val Arg Gin Gin Val lie Gin Leu Leu Ser Gly Tyr Glu Gly Gly Gin 
135 140 145 

ggc gga tec cca gag ggc ggc cag ggc gee cct act ggc ggt gac get 595 
Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro Thr Gly Gly Asp Ala 
150 155 160 165 



BGM32CP 



198 



gtt ggt gca 
Val Gly Ala 



ggc gag cgt 
Gly Glu Arg 



acc cag get 
Thr Gin Ala 
200 

aag gaa ate 
Lys Glu lie 
215 

aac cca gtt 
Asn Pro Val 
230 

gaa ggt ctt 
Glu Gly Leu 



aag gac aag 
Lys Asp Lys 



tec cgt tac 
Ser Arg Tyr 
280 

gag att aac 
Glu lie Asn 
295 

acc etc gtg 
Thr Leu Val 
310 

ctg ctt aag 
Leu Leu Lys 



acc acc ctg 
Thr Thr Leu 



gag cgt cgt 
Glu Arg Arg 
360 

acc gtt gag 
Thr Val Glu 
375 

cgc gta tec 
Arg Val Ser 
390 



gga get get 
Gly Ala Ala 
170 

tct acc tct 
Ser Thr Ser 
185 

gca aag gac 
Ala Lys Asp 



gag cgc ate 
Glu Arg lie 



ctt att ggt 
Leu lie Gly 
235 

gca eta gac 
Ala Leu Asp 
250 

cag gtt tac 
Gin Val Tyr 
265 

cgc ggt gac 
Arg Gly Asp 



cag cgc ggc 
Gin Arg Gly 



ggt gca ggt 
Gly Ala Gly 
315 

cca aag ctt 
Pro Lys Leu 
330 

gat gag tac 
Asp Glu Tyr 
345 

ttc cag cca 
Phe Gin Pro 



ate ttg aag 
lie Leu Lys 



ate acc gat 
lie Thr Asp 
395 



cct ggc ggt 
Pro Gly Gly 



ttg gtc ctt 
Leu Val Leu 
190 

ggc aag ctg 
Gly Lys Leu 
205 

atg cag gtg 
Met Gin Val 
220 

gag cca ggt 
Glu Pro Gly 



att gtt aac 
lie Val Asn 



tec ctt gac 
Ser Leu Asp 
' 270 

ttc gaa gag 
Phe Glu Glu 
285 

gac ate ate 
Asp lie lie 
300 

gca gca gaa 
Ala Ala Glu 



gee cgc ggt 
Ala Arg Gly 



cgt aag cac 
Arg Lys His 
350 

gtg cag gtt 
Val Gin Val 
365 

ggt ctg cgc 
Gly Leu Arg 
380 

ggt get ctt 
Gly Ala Leu 



cgt cca tct 
Arg Pro Ser 
175 

gac cag ttc 
Asp Gin Phe 



gat cca gtt 
Asp Pro Val 



etc tec cgt 
Leu Ser Arg 
225 

gtt ggt aag 
Val Gly Lys 
240 

ggc aag gtt 
Gly Lys Val 
255 

tta ggt tec 
Leu Gly Ser 



cga ctg aag 
Arg Leu Lys 



ctg ttt ate 
Leu Phe lie 
305 

ggc gca ate 
Gly Ala lie 
320 

gaa ctg cag 
Glu Leu Gin 
335 

att gaa aag 
lie Glu Lys 



cca gag cct 
Pro Glu Pro 



gac cgc tac 
Asp Arg Tyr 
385 

act gca gca 
Thr Ala Ala 
400 



teg ggc age 
Ser Gly Ser 
180 

ggc cgc aac 
Gly Arg Asn 
195 

gtt ggt cgc 
Val Gly Arg 
210 

cgt acc aag 
Arg Thr Lys 



acc gca gtt 
Thr Ala Val 



cca gag acc 
Pro Glu Thr 
260 

ctg gtt gca 
Leu Val Ala 
275 

aag gtc etc 
Lys Val Leu 
290 

gat gag ate 
Asp Glu lie 



gac get gee 
Asp Ala Ala 



acc att ggt 
Thr lie Gly 
340 

gac gca get 
Asp Ala Ala 
355 

teg gtt gat 
Ser Val Asp 
370 

gaa get cac 
Glu Ala His 



get cag ctt 
Ala Gin Leu 



cca 643 
Pro 



etc 691 
Leu 



gat 739 
Asp 



aac 787 
Asn 



gtt 835 

Val 

245 

etc 883 
Leu 



ggt 931 
Gly 



aag 979 
Lys 



cac 1027 
His 



tec 1075 

Ser 

325 

gca 1123 
Ala 



ctt 1171 
Leu 

etc 1219 
Leu 



cac 1267 
His 



get 1315 

Ala 

405 
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gat cgc tac ate aac gac cgc ttc ttg cca gat aag gec gtt gac etc 13 63 
Asp Arg Tyr lie Asn Asp Arg Phe Leu Pro Asp Lys Ala Val Asp Leu 
410 415 420 

ate gat gag get ggc gee cgc atg cgc ate aag cgc atg ace gca cct 1411 
lie Asp Glu Ala Gly Ala Arg Met Arg lie Lys Arg Met Thr Ala Pro 
425 430 435 

tec tec etc cgc gag gtt gat gag cgt ate get gat gtt cgc cgt gag 1459 
Ser Ser Leu Arg Glu Val Asp Glu Arg lie Ala Asp Val Arg Arg Glu 
440 445 450 

aag gaa gca gcg ate gat get cag gac ttt gag aag gca gca ggt ctt 15 07 
Lys Glu Ala Ala lie Asp Ala Gin Asp Phe Glu Lys Ala Ala Gly Leu 
455 460 465 

cgc gat aag gag cgc aag etc ggc gaa gag cgt tea gag aag gaa aag 15 55 
Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu Arg Ser Glu Lys Glu Lys 
470 475 480 485 

cag tgg cgc tec .ggc gac etc gag gac ate get gag gtt ggc gaa gag 1603 
Gin Trp Arg Ser Gly Asp Leu Glu Asp lie Ala Glu Val Gly Glu Glu 
490 495 500 

cag ate gca gaa gta ctg gec aac tgg act ggt att cct gtc ttc aag 1651 
Gin lie Ala Glu Val Leu Ala Asn Trp Thr Gly lie Pro Val Phe Lys 
505 510 515 

etc ace gaa get gaa tct tea cgc ctg etc aac atg gaa gaa gag ttg 1699 
Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu Asn Met Glu Glu Glu Leu 
520 525 530 

cac aag cgc ate ate gga cag gat gaa get gtc aag get gtc tec cgt 1747 
His Lys Arg lie lie Gly Gin Asp Glu Ala Val Lys Ala Val Ser Arg 
535 540 545 

gcg ate cgt cgt ace cgt gca ggt ctg aag gat cct aag cgt cct tec 1795 
Ala lie Arg Arg Thr Arg Ala Gly Leu Lys Asp Pro Lys Arg Pro Ser 
550 555 560 565 

ggc tec ttc ate ttc get ggt cca tec ggc gtt ggt aag ace gag ctg 1843 
Gly Ser Phe lie Phe Ala Gly Pro Ser Gly Val Gly Lys Thr Glu Leu 
570 575 580 

tec aag get etc gca gga ttc etc ttc ggt gac gat gat tec etc ate 1891 
Ser Lys Ala Leu Ala Gly Phe Leu Phe Gly Asp Asp Asp Ser Leu lie 
585 590 595 

caa ate gac atg ggt gag ttc cac gac cgc ttc acc gcg tec cga ctt 1939 
Gin lie Asp Met Gly Glu Phe His Asp Arg Phe Thr Ala Ser Arg Leu 
600 605 610 

ttc ggt gee cct ccg gga tac gtt ggc tac gaa gaa ggt ggc cag ctg 1987 
Phe Gly Ala Pro Pro Gly Tyr Val Gly Tyr Glu Glu Gly Gly Gin Leu 
615 620 625 

acc gag aag gtt cgc cgt aag cca ttc tec gtt gtg ctt ttc gac gaa 2035 
Thr Glu Lys Val Arg Arg Lys Pro Phe Ser Val Val Leu Phe Asp Glu 
630 635 640 645 

ate gag aag gec cac aag gag ate tac aac acc ttg ctg cag gtg ttg 2083 
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lie Glu Lys Ala His Lys Glu lie Tyr Asn Thr Leu Leu Gin Val Leu 
650 655 660 

gaa gat ggt cgc ctt acc gat ggt cag gga cgc ate gtg gac ttc aag 2131 
Glu Asp Gly Arg Leu Thr Asp Gly Gin Gly Arg lie Val Asp Phe Lys 
665 670 675 

aac acc gtc ctg ate ttc acc tec aac ctg ggc acc get gac ate tec 2179 
Asn Thr Val Leu lie Phe Thr Ser Asn Leu Gly Thr Ala Asp lie Ser 
680 685 690 



aag get gtt ggc ctg ggc ttc tec gga tec tec gag act gac age gat 
Lys Ala Val Gly Leu Gly Phe Ser Gly Ser Ser Glu Thr Asp Ser Asp 
695 700 705 



2227 



get cag tac gac cgc atg aag aac aag gtc cac gac gag ctg aag aag 2275 
Ala Gin Tyr Asp Arg Met Lys Asn Lys Val His Asp Glu Leu Lys Lys 
710 715 720 725 

cac ttc cgc cct gag ttc ctg aac cgt att gat gag ate gtg gtc ttc 2323 
His Phe Arg Pro Glu Phe Leu Asn Arg lie Asp Glu lie Val Val Phe 
730 735 740 

cac cag etc acc aag gat cag ate gtt cag atg gtc gac ctt ctt ate 2371 
His Gin Leu Thr Lys Asp Gin lie Val Gin Met Val Asp Leu Leu lie 
745 750 755 

ggt cgc gtt tec aac gca ctg get gag aag gac atg age ate gaa ctg 2419 
Gly Arg Val Ser Asn Ala Leu Ala Glu Lys Asp Met Ser lie Glu Leu 
760 765 770 

act gag aag gee aag gac etc ctg get aac cga ggc ttc gat cca gtt 2467 
Thr Glu Lys Ala Lys Asp Leu Leu Ala Asn Arg Gly Phe Asp Pro Val 
775 780 785 

ctg ggt gca cga cca ttg cgt cgc acc ate cag cgc gaa att gaa gac 2515 
Leu Gly Ala Arg Pro Leu Arg Arg Thr lie Gin Arg Glu lie Glu Asp 
790 795 800 805 

cag atg tec gag. aag ate etc ttc ggt gaa ate ggc gca ggc gag ate 2563 
Gin Met Ser Glu Lys lie Leu Phe Gly Glu lie Gly Ala Gly Glu He 
810 815 820 

gtc acc gtt gac gtc gaa ggc tgg gac ggc gag tec aag gac acc gac 2 611 
Val Thr Val Asp Val Glu Gly Trp Asp Gly Glu Ser Lys Asp Thr Asp 
825 830 835 

cgt gcg aag ttc acc ttc aca cca cgt cca aag cca atg cca gaa ggt 2659 
Arg Ala Lys Phe Thr Phe Thr Pro Arg Pro Lys Pro Met Pro Glu Gly 
840 845 850 

aag ttc tct gag ate tct gtc gag get gcg gaa gca att caa gat gta 2707 
Lys Phe Ser Glu He Ser Val Glu Ala Ala Glu Ala He Gin Asp Val 
855 860 865 

gat tct gca get gac ggc gat gtc cca gaa acc gat tea ctt tec gac 2755 
Asp Ser Ala Ala Asp Gly Asp Val Pro Glu Thr Asp Ser Leu Ser Asp 
870 875 880 885 

att gac ctt gaa acc ctt gaa aag ttt gag gaa gat gta gaa aac ggc 2803 
He Asp Leu Glu Thr Leu Glu Lys Phe Glu Glu Asp Val Glu Asn Gly 



BGI-132CP 



201 



890 895 900 

acc gac att gat cag gtg tec ggt gac tac tac ggc acc gat gat cag 2851 

Thr Asp lie Asp Gin Val Ser Gly Asp Tyr Tyr Gly Thr Asp Asp Gin 
905 910 915 

ggs ggc act get cca age aag gag tagcaacctt ttgaaaaagg gee 2898 

Gly Gly Thr Ala Pro Ser Lys Glu 
920 925 



<210> 126 
<211> 925 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 126 

Met Phe Glu Arg Phe Thr Asp Arg Ala Arg Arg Val lie Val Leu Ala 
15 10 15 

Gin Glu Glu Ala Arg Met Leu Asn His Asn Tyr lie Gly Thr Glu His 
20 25 30 

lie Leu Leu Gly Leu lie His Glu Gly Glu Gly Val Ala Ala Lys Ala 
35 40 45 

Leu Glu Ser Met Gly lie Ser Leu Asp Ala Val Arg Gin Glu Val Glu 
50 55 60 

Glu lie lie Gly Gin Gly Ser Gin Pro Thr Thr Gly His lie Pro Phe 
65 70 75 80 

Thr Pro Arg Ala Lys Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu 
85 90 95 

Gin Met Gly His Lys Tyr lie Gly Thr Glu Phe Leu Leu Leu Gly Leu 
100 105 110 

lie Arg Glu Gly Glu Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly 
115 120 125 

Ala Asp Leu Pro Arg Val Arg Gin Gin Val lie Gin Leu Leu Ser Gly 
130 135 140 

Tyr Glu Gly Gly Gin Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro 
145 150 155 160 

Thr Gly Gly Asp Ala Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro 
165 170 175 

Ser Ser Gly Ser Pro Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin 
180 185 190 

Phe Gly Arg Asn Leu Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro 
195 200 205 

Val Val Gly Arg Asp Lys Glu lie Glu Arg lie Met Gin Val Leu Ser 
210 215 220 

Arg Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu Pro Gly Val Gly 
225 230 235 240 
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Lys Thr Ala Val Val Glu Gly Leu Ala Leu Asp lie Val Asn Gly Lys 
245 250 255 

Val Pro Glu Thr Leu Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly 
260 265 270 

Ser Leu Val Ala Gly Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu 
275 280 285 

Lys Lys Val Leu Lys Glu lie Asn Gin Arg Gly Asp lie lie Leu Phe 
290 295 300 

He Asp Glu He His Thr Leu Val Gly Ala Gly Ala Ala Glu Gly Ala 
305 310 315 320 

He Asp Ala Ala Ser Leu Leu Lys Pro Lys Leu Ala Arg Gly Glu Leu 
325 330 335 

Gin Thr He Gly Ala Thr Thr Leu Asp Glu Tyr Arg Lys His He Glu 
340 345 350 

Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Pro Val Gin Val Pro Glu 
355 360 365 

Pro Ser Val Asp Leu Thr Val Glu He Leu Lys Gly Leu Arg Asp Arg 
370 375 380 

Tyr Glu Ala His His Arg Val Ser He Thr A.sp Gly Ala Leu Thr Ala 
385 390 395 400 

Ala Ala Gin Leu Ala Asp Arg Tyr He Asn Asp Arg Phe Leu Pro Asp 
405 410 415 

Lys Ala Val Asp Leu He Asp Glu Ala Gly Ala Arg Met Arg He Lys 
420 425 430 

Arg Met Thr Ala Pro Ser Ser Leu Arg Glu Val Asp Glu Arg He Ala 
435 440 445 

Asp Val Arg Arg Glu Lys Glu Ala Ala He Asp Ala Gin Asp Phe Glu 
450 455 460 

Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu Arg 
465 470 475 480 

Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly Asp Leu Glu Asp He Ala 
485 490 495 

Glu Val Gly Glu Glu Gin He Ala Glu Val Leu Ala Asn Trp Thr Gly 
500 505 510 

He Pro Val Phe Lys Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu Asn 
515 520 525 

Met Glu Glu Glu Leu His Lys Arg He He Gly Gin Asp Glu Ala Val 
530 535 540 

Lys Ala Val Ser Arg Ala He Arg Arg Thr Arg Ala Gly Leu Lys Asp 
545 550 555 560 



BGI-132CP 



203 



Pro Lys Arg Pro 



Gly Lys Thr Glu 
580 

Asp Asp Ser Leu 
595 

Thr Ala Ser Arg 
610 

Glu Gly Gly Gin 
625 

Val Leu Phe Asp 



Leu Leu Gin Val 
660 

lie Val Asp Phe 
675 

Thr Ala Asp lie 
690 

Glu Thr Asp Ser 
705 

Asp Glu Leu Lys 



Glu lie Val Val 
740 

Val Asp Leu Leu 
755 

Met Ser lie Glu 
770 

Gly Phe Asp Pro 
785 

Arg Glu lie Glu 



Gly Ala Gly Glu 
820 

Ser Lys Asp Thr 
835 

Pro Met Pro Glu 
850 

Ala lie Gin Asp 
865 



Ser Gly Ser Phe 
565 

Leu Ser Lys Ala 



lie Gin lie Asp 
600 

Leu Phe Gly Ala 
615 

Leu Thr Glu Lys 
630 

Glu lie Glu Lys 
645 

Leu Glu Asp Gly 



Lys Asn Thr Val 
680 

Ser Lys Ala Val 
695 

Asp Ala Gin Tyr 
710 

Lys His Phe Arg 
725 

Phe His Gin Leu 



lie Gly Arg Val 
760 

Leu Thr Glu Lys 
775 

Val Leu Gly Ala 
790 

Asp Gin Met Ser 
805 

lie Val Thr Val 



Asp Arg Ala Lys 
840 

Gly Lys Phe Ser 
855 

Val Asp Ser Ala 
870 



He Phe Ala Gly 
570 

Leu Ala Gly Phe 
585 

Met Gly Glu Phe 



Pro Pro Gly Tyr 
620 

Val Arg Arg Lys 
635 

Ala His Lys Glu 
650 

Arg Leu Thr Asp 
665 

Leu He Phe Thr 



Gly Leu Gly Phe 
700 

Asp Arg Met Lys 
715 

Pro Glu Phe Leu 
730 

Thr Lys Asp Gin 
745 

Ser Asn Ala Leu 



Ala Lys Asp Leu 
780 

Arg Pro Leu Arg 
795 

Glu Lys He Leu 
810 

Asp Val Glu Gly 
825 

Phe Thr Phe Thr 



Glu He Ser Val 
860 

Ala Asp Gly Asp 
875 



Pro Ser Gly Val 
575 

Leu Phe Gly Asp 
590 

His Asp Arg Phe 
605 

Val Gly Tyr Glu 



Pro Phe Ser Val 
640 

He Tyr Asn Thr 
655 

Gly Gin Gly Arg 
670 

Ser Asn Leu Gly 
685 

Ser Gly Ser Ser 



Asn Lys Val His 
720 

Asn Arg He Asp 
735 

He Val Gin Met 
750 

Ala Glu Lys Asp 
765 

Leu Ala Asn Arg 



Arg Thr He Gin 
800 

Phe Gly Glu He 
815 

Trp Asp Gly Glu 
830 

Pro Arg Pro Lys 
845 

Glu Ala Ala Glu 



Val Pro Glu Thr 
880 



Asp Ser Leu Ser Asp He Asp Leu Glu Thr Leu Glu Lys Phe Glu Glu 
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Asp Val Glu Asn 
900 

Gly Thr Asp Asp 
915 



885 

Gly Thr Asp lie 

Gin Gly Gly Thr 
920- 



890 

Asp Gin Val Ser 
905 

Ala Pro Ser Lys 



895 

Gly Asp Tyr Tyr 
910 

Glu 
925 



<210> 127 
<211> 1104 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1081) 
<223> FRXA02470 

<400> 127 

ctaattccaa gccgagctga aaaagtctgg aagttttgcc caataagggc gttaaagtgg 60 

gtgaaagcga atttagaaat aaagaattaa ggggagagac atg ttc gag agg ttt 115 

Met Phe Glu Arg Phe 
1 5 

acc gat cgt gca cgc cgc gtg att gtg etc gcg cag gaa gag gcg cgc 163 
Thr Asp Arg Ala Arg Arg Val lie Val Leu Ala Gin Glu Glu Ala Arg 
10 ~ 15 20 

atg etc aac cac aat tac ate ggc acg gag cac att etc etc ggc etc 211 
Met Leu Asn His Asn Tyr lie Gly Thr Glu His lie Leu Leu Gly Leu 
25 30 35 

att cac gag ggc gag ggc gtt gca gec aag get ttg gaa tec atg gga 259 
lie His Glu Gly Glu Gly Val Ala Ala Lys Ala Leu Glu Ser Met Gly 
40 45 50 

att tec ctg gac gee gtc cgc cag gaa gtc gaa gag att ate ggc cag 3 07 
lie Ser Leu Asp Ala Val Arg Gin Glu Val Glu Glu lie lie Gly Gin 
55 60 65 

ggc tec cag ccc acc acc ggc cac att cct ttt act cca cgt gee aag 355 
Gly Ser Gin Pro Thr Thr Gly His lie Pro Phe Thr Pro Arg Ala Lys 
70 75 80 85 

aag gtc ctg gag etc age etc cgc gaa ggc eta caa atg gga cac aag 403 
Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu Gin Met Gly His Lys 
90 95 100 

tac ate ggt act gag ttc ctg ctt etc ggt ttg ate cgt gag ggc gag 451 
Tyr lie Gly Thr Glu Phe Leu Leu Leu Gly Leu lie Arg Glu Gly Glu 
105 110 115 

ggc gtt get gee cag gtc ctg gtc aag ctt ggt get gat ctg cca cgc 499 
Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly Ala Asp Leu Pro Arg 
120 125 130 



gtg cgt cag caa gtt att cag ctt etc tec ggc tac gaa ggt ggc cag 
Val Arg Gin Gin Val lie Gin Leu Leu Ser Gly Tyr Glu Gly Gly Gin 
135 140 145 



547 
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ggc gga tec cca gag ggc ggc cag ggc gec cct act ggc ggt gac get 595 
Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro Thr Gly Gly Asp Ala 
150 155 160 165 

gtt ggt gca gga get get cct ggc ggt cgt cca tct teg ggc age cca 643 
Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro Ser Ser Gly Ser Pro 
170 175 180 

ggc gag cgt tct ace tct ttg gtc ctt gac cag ttc ggc cgc aac etc 691 
Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin Phe Gly Arg Asn Leu 
185 190 195 

acc cag get gca aag gac ggc aag ctg gat cca gtt gtt ggt cgc gat 73 9 
Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro Val Val Gly Arg Asp 
200 205 210 

aag gaa ate gag cgc ate atg cag gtg etc tec cgt cgt acc aag aac 787 
Lys Glu lie Glu Arg lie Met Gin Val Leu Ser Arg Arg Thr Lys Asn 
215 220 225 

aac cca gtt ctt att ggt gag cca ggt gtt ggt aag acc gca gtt gtt 835 
Asn Pro Val Leu lie Gly Glu Pro Gly Val Gly Lys Thr Ala Val Val 
230 235 240 245 

gaa ggt ctt gca eta gac att gtt aac ggc aag gtt cca gag acc etc 883 
Glu Gly Leu Ala Leu Asp lie Val Asn Gly Lys Val Pro Glu Thr Leu 
250 255 260 

aag gac aag cag gtt tac tec ctt gac tta ggt tec ctg gtt gca ggt 931 
Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly Ser Leu Val Ala Gly 
265 270 275 

tec cgt tac cgc ggt gac ttc gaa gag cga ctg aag aag gtc etc aag 97 9 
Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu Lys Lys Val Leu Lys 
280 285 290 

gag att aac cag cgc ggc gac ate ate ctg ttt ate gat gag ate cac 1027 
Glu lie Asn Gin Arg Gly Asp lie lie Leu Phe lie Asp Glu lie His 
295 300 305 

acc etc gtg ggt gca ggt gca gca cga agg cgc aat cga cgc tgc etc 107 5 
Thr Leu Val Gly Ala Gly Ala Ala Arg Arg Arg Asn Arg Arg Cys Leu 
310 315 320 325 

cct get taagccaaag cttgcccgcg gtg 1104 
Pro Ala 



<210> 128 
<211> 327 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 128 

Met Phe Glu Arg Phe Thr Asp Arg Ala Arg Arg Val lie Val Leu Ala 
15 10 15 

Gin Glu Glu Ala Arg Met Leu Asn His Asn Tyr lie Gly Thr Glu His 
20" 25 30 
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lie Leu Leu Gly. Leu lie His Glu Gly Glu Gly Val Ala Ala Lys Ala 
35 40 45 

Leu Glu Ser Met Gly lie Ser Leu Asp Ala Val Arg Gin Glu Val Glu 
50 55 60 

Glu lie lie Gly Gin Gly Ser Gin Pro Thr Thr Gly His He Pro Phe 
65 70 75 80 

Thr Pro Arg Ala Lys Lys Val Leu Glu Leu Ser Leu Arg Glu Gly Leu 
85 90 95 

Gin Met Gly His Lys Tyr He Gly Thr Glu Phe Leu Leu Leu Gly Leu 
100 105 110 

He Arg Glu Gly Glu Gly Val Ala Ala Gin Val Leu Val Lys Leu Gly 
115 120 125 

Ala Asp Leu Pro Arg Val Arg Gin Gin Val He Gin Leu Leu Ser Gly 
130 135 140 

Tyr Glu Gly Gly Gin Gly Gly Ser Pro Glu Gly Gly Gin Gly Ala Pro 
145 150 155 160 

Thr Gly Gly Asp Ala Val Gly Ala Gly Ala Ala Pro Gly Gly Arg Pro 
165 170 175 

Ser Ser Gly Ser Pro Gly Glu Arg Ser Thr Ser Leu Val Leu Asp Gin 
180 185 190 

Phe Gly Arg Asn Leu Thr Gin Ala Ala Lys Asp Gly Lys Leu Asp Pro 
195 200 205 

Val Val Gly Arg Asp Lys Glu He Glu Arg He Met Gin Val Leu Ser 
210 215 220 

Arg Arg Thr Lys Asn Asn Pro Val Leu He Gly Glu Pro Gly Val Gly 
225 230 235 240 

Lys Thr Ala Val Val Glu Gly Leu Ala Leu Asp He Val Asn Gly Lys 
245 250 255 

Val Pro Glu Thr Leu Lys Asp Lys Gin Val Tyr Ser Leu Asp Leu Gly 
260 265 270 

Ser Leu Val Ala Gly Ser Arg Tyr Arg Gly Asp Phe Glu Glu Arg Leu 
275 280 285 

Lys Lys Val Leu Lys Glu He Asn Gin Arg Gly Asp He He Leu Phe 
290 295 300 

He Asp Glu He His Thr Leu Val Gly Ala Gly Ala Ala Arg Arg Arg 
305 310 315 320 

Asn Arg Arg Cys Leu Pro Ala 
325 



<210> 129 
<211> 1956 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1933) 
<223> FRXA02471 

<400> 129 

ggtgacttcg aagagcgact gaagaaggtc ctcaaggaga ttaaccagcg cggcgacatc 60 

atcctgttta tcgatgagat ccacaccctc gtgggtgcag gtg cag cac gaa ggc 115 

Val Gin His Glu Gly 
1 5 

gca ate gac get gec tec ctg ctt aag cca aag ctt gec cgc ggt gaa 163 
Ala lie Asp Ala Ala Ser Leu Leu Lys Pro Lys Leu Ala Arg Gly Glu 
10 15 20 

ctg cag acc att ggt gca acc acc ctg gat gag tac cgt aag cac att 211 
Leu Gin Thr lie Gly Ala Thr Thr Leu Asp Glu Tyr Arg Lys His lie 
25 30 35 

gaa aag gac gca get ctt gag cgt cgt ttc cag cca gtg cag gtt cca 259 
Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Pro Val Gin Val Pro 
40 45 50 

gag cct teg gtt gat etc acc gtt gag ate ttg aag ggt ctg cgc gac 307 
Glu Pro Ser Val Asp Leu Thr Val Glu lie Leu Lys Gly Leu A,rg Asp 
55 60 65 

cgc tac gaa get cac cac cgc gta tec ate acc gat ggt get ctt act 355 
Arg Tyr Glu Ala His His Arg Val Ser lie Thr Asp Gly Ala Leu Thr 
70 75 80 85 

gca gca get cag ctt get gat cgc tac ate aac gac cgc ttc ttg cca 403 
Ala Ala Ala Gin Leu Ala Asp Arg Tyr lie Asn Asp Arg Phe Leu Pro 
90 95 100 

gat aag gee gtt gac etc ate gat gag get ggc gee cgc atg cgc ate 451 
Asp Lys Ala Val Asp Leu lie Asp Glu Ala Gly Ala Arg Met Arg lie 
105 110 115 

aag cgc atg acc gca cct tec tec etc cgc gag gtt gat gag cgt ate 499 
Lys Arg Met Thr Ala Pro Ser Ser Leu Arg Glu Val Asp Glu Arg lie 
120 125 130 

get gat gtt cgc cgt gag aag gaa gca gcg ate gat get cag gac ttt 547 
Ala Asp Val Arg Arg Glu Lys Glu Ala Ala lie Asp Ala Gin Asp Phe 
135 140 145 

gag aag gca gca ggt ctt cgc gat aag gag cgc aag etc ggc gaa gag 595 
Glu Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg Lys Leu Gly Glu Glu 
150 155 160 165 

cgt tea gag aag gaa aag cag tgg cgc tec ggc gac etc gag gac ate 643 
Arg Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly Asp Leu Glu Asp lie 
170 175 180 



get gag gtt ggc gaa gag cag ate gca gaa gta ctg gee aac tgg act 
Ala Glu Val Gly Glu Glu Gin He Ala Glu Val Leu Ala Asn Trp Thr 



691 
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185 190 195 

ggt att cct gtc ttc aag etc acc gaa get gaa tct tea cgc ctg etc 739 
Gly lie Pro Val Phe Lys Leu Thr Glu Ala Glu Ser Ser Arg Leu Leu 
200 * 205 210 

aac atg gaa gaa gag ttg cac aag cgc ate ate gga cag gat gaa get 7 87 
Asn Met Glu Glu Glu Leu His Lys Arg lie lie Gly Gin Asp Glu Ala 
215 220 225 

gtc aag get gtc tec cgt gcg ate cgt cgt acc cgt gca ggt ctg aag 835 
Val Lys Ala Val Ser Arg Ala lie Arg Arg Thr Arg Ala Gly Leu Lys 
230 235 240 245 

gat cct aag cgt cct tec ggc tec ttc ate ttc get ggt cca tec ggc 883 
Asp Pro Lys Arg Pro Ser Gly Ser Phe lie Phe Ala Gly Pro Ser Gly 
250 255 260 

gtt ggt aag acc gag ctg tec aag get etc gca gga ttc etc ttc ggt 931 
Val Gly Lys Thr Glu Leu Ser Lys Ala Leu Ala Gly Phe Leu Phe Gly 
265 270 275 

gac gat gat tec etc ate caa ate gac atg ggt gag ttc cac gac cgc 979 
Asp Asp Asp Ser Leu lie Gin lie Asp Met Gly Glu Phe His Asp Arg 
280 285 290 

ttc acc gcg tec cga ctt ttc ggt gee cct ccg gga tac gtt ggc tac 1027 
Phe Thr Ala Ser Arg Leu Phe Gly Ala Pro Pro Gly Tyr Val Gly Tyr 
295 „300 305 

gaa gaa ggt ggc cag ctg acc gag aag gtt cgc cgt aag cca ttc tec 1075 
Glu Glu Gly Gly Gin Leu Thr Glu Lys Val Arg Arg Lys Pro Phe Ser 
310 315 320 325 

gtt gtg ctt ttc gac gaa ate gag aag gee cac aag gag ate tac aac 1123 
Val Val Leu Phe Asp Glu lie Glu Lys Ala His Lys Glu lie Tyr Asn 
330 335 340 

acc ttg ctg cag gtg ttg gaa gat ggt cgc ctt acc gat ggt cag gga 1171 
Thr Leu Leu Gin Val Leu Glu Asp Gly Arg Leu Thr Asp Gly Gin Gly 
345 350 355 

cgc ate gtg gac ttc aag aac acc gtc ctg ate ttc acc tec aac ctg 1219 
Arg lie Val Asp Phe Lys Asn Thr Val Leu lie Phe Thr Ser Asn Leu 
360 365 370 

ggc acc get gac ate tec aag get gtt ggc ctg ggc ttc tec gga tec 1267 
Gly Thr Ala Asp lie Ser Lys Ala Val Gly Leu Gly Phe Ser Gly Ser 
375 380 385 

tec gag act gac age gat get cag tac gac cgc atg aag aac aag gtc 1315 
Ser Glu Thr Asp Ser Asp Ala Gin Tyr Asp Arg Met Lys Asn Lys Val 
390 395 400 405 

cac gac gag ctg aag aag cac ttc cgc cct gag ttc ctg aac cgt att 1363 
His Asp Glu Leu Lys Lys His Phe Arg Pro Glu Phe Leu Asn Arg lie 
410 415 420 

gat gag ate gtg gtc ttc cac cag etc acc aag gat cag ate gtt cag 1411 
Asp Glu lie Val Val Phe His Gin Leu Thr Lys Asp Gin lie Val Gin 
425 430 435 
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atg gtc gac ctt ctt ate ggt cgc gtt tec aac gca ctg get gag aag 1459 
Met Val Asp Leu Leu lie Gly Arg Val Ser Asn Ala Leu Ala Glu Lys 
440 445 450 

gac atg age ate gaa ctg act gag aag gee aag gac etc ctg get aac 1507 
Asp Met Ser lie Glu Leu Thr Glu Lys Ala Lys Asp Leu Leu Ala Asn 
455 460 465 

cga ggc ttc gat cca gtt ctg ggt gca cga cca ttg cgt cgc acc ate 1555 
Arg Gly Phe Asp Pro Val Leu Gly Ala Arg Pro Leu Arg Arg Thr lie 
470 475 480 485 

cag cgc gaa att gaa gac cag atg tec gag aag ate etc ttc ggt gaa 1603 
Gin Arg Glu lie Glu Asp Gin Met Ser Glu Lys lie Leu Phe Gly Glu 
490 495 500 

ate ggc gca ggc gag ate gtc acc gtt gac gtc gaa ggc tgg gac ggc 1651 
lie Gly Ala Gly Glu lie Val Thr Val Asp Val Glu Gly Trp Asp Gly 
505 510 515 

gag tec aag gac acc gac cgt gcg aag ttc acc ttc aca cca cgt cca 1699 
Glu Ser Lys Asp Thr Asp Arg Ala Lys Phe Thr Phe Thr Pro Arg Pro 
520 525 530 

aag cca atg cca gaa ggt aag ttc tct gag ate tct gtc gag get gcg 1747 
Lys Pro Met Pro Glu Gly Lys Phe Ser Glu lie Ser Val Glu Ala Ala 
535 540 545 

gaa gca att caa gat gta gat tct gca get gac ggc gat gtc cca gaa 1795 
Glu Ala lie Gin Asp Val Asp Ser Ala Ala Asp Gly Asp Val Pro Glu 
550 555 560 565 

acc gat tea ctt tec gac att gac ctt gaa acc ctt gaa aag ttt gag 1843 
Thr Asp Ser Leu Ser Asp lie Asp Leu Glu Thr Leu Glu Lys Phe Glu 
570 575 580 

gaa gat gta gaa aac ggc acc gac att gat cag gtg tec ggt gac tac 1891 
Glu Asp Val Glu Asn Gly Thr Asp lie Asp Gin Val Ser Gly Asp Tyr 
585 590 595 

tac ggc acc gat gat cag gga ggc act get cca age aag gag 193 3 

Tyr Gly Thr Asp Asp Gin Gly Gly Thr Ala Pro Ser Lys Glu 
600 605 610 

tagcaacctt ttgaaaaagg gee 1956 



<210> 130 
<211> 611 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 130 

Val Gin His Glu Gly Ala lie Asp Ala Ala Ser Leu Leu Lys Pro Lys 
15 10 15 

Leu Ala Arg Gly Glu Leu Gin Thr lie Gly Ala Thr Thr Leu Asp Glu 
20 25 30 

Tyr Arg Lys His lie Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 
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35 40 45 

Pro Val Gin Val Pro Glu Pro Ser Val Asp Leu Thr Val Glu lie Leu 
50 55 60 

Lys Gly Leu Arg Asp Arg Tyr Glu Ala His His Arg Val Ser lie Thr 
65 70 75 80 

Asp Gly Ala Leu Thr Ala Ala Ala Gin Leu Ala Asp Arg Tyr lie Asn 
85 90 95 

Asp Arg Phe Leu Pro Asp Lys Ala Val Asp Leu lie Asp Glu Ala Gly 
100 105 110 

Ala Arg Met Arg lie Lys Arg Met Thr Ala Pro Ser Ser Leu Arg Glu 
115 120 125 

Val Asp Glu Arg lie Ala Asp Val Arg Arg Glu Lys Glu Ala Ala lie 
130 135 140 

Asp Ala Gin Asp Phe Glu Lys Ala Ala Gly Leu Arg Asp Lys Glu Arg 
145 150 155 160 

Lys Leu Gly Glu Glu Arg Ser Glu Lys Glu Lys Gin Trp Arg Ser Gly 
165 170 175 

Asp Leu Glu Asp lie Ala Glu Val Gly Glu Glu Gin lie Ala Glu Val 
180 185 190 

Leu Ala Asn Trp Thr Gly lie Pro Val Phe Lys Leu Thr Glu Ala Glu 
195 200 205 

Ser Ser Arg Leu Leu Asn Met Glu Glu Glu Leu His Lys Arg lie lie 
210 215 220 

Gly Gin Asp Glu Ala Val Lys Ala Val Ser Arg Ala lie Arg Arg Thr 
225 230 235 240 

Arg Ala Gly Leu Lys Asp Pro Lys Arg Pro Ser Gly Ser Phe lie Phe 
245 250 255 

Ala Gly Pro Ser Gly Val Gly Lys Thr Glu Leu Ser Lys Ala Leu Ala 
260 265 270 

Gly Phe Leu Phe Gly Asp Asp Asp Ser Leu lie Gin lie Asp Met Gly 
275 280 285 

Glu Phe His Asp Arg Phe Thr Ala Ser Arg Leu Phe Gly Ala Pro Pro 
290 295 300 

Gly Tyr Val Gly Tyr Glu Glu Gly Gly Gin Leu Thr Glu Lys Val Arg 
305 310 315 320 

Arg Lys Pro Phe Ser Val Val Leu Phe Asp Glu lie Glu Lys Ala His 
325 330 335 

Lys Glu lie Tyr Asn Thr Leu Leu Gin Val Leu Glu Asp Gly Arg Leu 
340 345 350 



Thr Asp Gly Gin Gly Arg lie Val Asp Phe Lys' Asn Thr Val Leu lie 
355 360 365 
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Phe Thr Ser Asn Leu Gly Thr Ala Asp lie Ser Lys Ala Val Gly Leu 
370 375 380 

Gly Phe Ser Gly Ser Ser Glu Thr Asp Ser Asp Ala Gin Tyr Asp Arg 
385 390 395 400 

Met Lys Asn Lys Val His Asp Glu Leu Lys Lys His Phe Arg Pro Glu 
405 410 415 

Phe Leu Asn Arg lie Asp Glu lie Val Val Phe His Gin Leu Thr Lys 
420 425 430 

Asp Gin lie Val Gin Met Val Asp Leu Leu lie Gly Arg Val Ser Asn 
435 440 445 

Ala Leu Ala Glu Lys Asp Met Ser lie Glu Leu Thr Glu Lys Ala Lys 
450 455 460 

Asp Leu Leu Ala Asn Arg Gly Phe Asp Pro Val Leu Gly Ala Arg Pro 
465 470 475 480 

Leu Arg Arg Thr lie Gin Arg Glu lie Glu Asp Gin Met Ser Glu Lys 
485 490 495 

lie Leu Phe Gly Glu lie Gly Ala Gly Glu lie Val Thr Val Asp Val 
500 505 510 

Glu Gly Trp Asp Gly Glu Ser Lys. Asp Thr Asp Arg Ala Lys Phe Thr 
515 520 525 

Phe Thr Pro Arg Pro Lys Pro Met Pro Glu Gly Lys Phe Ser Glu lie 
530 535 540 

Ser Val Glu Ala Ala Glu Ala lie Gin Asp Val Asp Ser Ala Ala Asp 
545 550 555 560 

Gly Asp Val Pro Glu Thr Asp Ser Leu Ser Asp lie Asp Leu Glu Thr 
565 570 575 

Leu Glu Lys Phe Glu Glu Asp Val Glu Asn Gly Thr Asp lie Asp Gin 
580 585 590 

Val Ser Gly Asp Tyr Tyr Gly Thr Asp Asp Gin Gly Gly Thr Ala Pro 
595 600 605 



Ser Lys Glu 
610 



<210> 131 
<211> 1875 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1852) 
<223> RXN03094 

<400> 131 
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atagatatta gagagttaaa taatggcgct tgacctgcag gaaattgaga tcaacactga 6 0 

ttgtgtaggt tggcgcccaa caaagaaagg gcgttgaaag atg agt tea ttc aat 115 

Met Ser Ser Phe Asn 
1 5 

cca act acc aaa acc aat gaa gec atg cag get get ctt cag cag gca 163 
Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala Ala Leu Gin Gin Ala 
10 15 20 

tec teg get ggc aac cct gat att cgt cca get cac ctg ttg get gee 211 
Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala His Leu Leu Ala Ala 
25 30 35 

ate ttg gag caa act gat ggc gta gca gcg cca gtc etc atg get act 259 
lie Leu Glu Gin Thr Asp Gly Val Ala Ala Pro Val Leu Met Ala Thr 
40 45 50 

ggt gtg gat cct aag gag ate etc gca gag gee aag aag ttg gtt get 307 
Gly Val Asp Pro Lys Glu lie Leu Ala Glu Ala Lys Lys Leu Val Ala 
55 60 65 

tct tac ccc aag get tct ggc gee aat atg get aat cca aac ttc aac 355 
Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala Asn Pro Asn Phe Asn 
70 75 80 85 

egg gat gee etc aat gcg ttc act gca get cag gag ctt gee ggt gag 403 
Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin Glu Leu Ala Gly Glu 
90 ~ 95 100 

ttg ggc gat gag tac gtc tea acc gaa gta ctt ctt gee ggt ate get 451 
Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu Leu Ala Gly lie Ala 
105 110 115 

cgc gga aag tct gat get gcg gat ctg ttg acc aac aag ggt gca acc 499 
Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr Asn Lys Gly Ala Thr 
120 125 130 

tat gac gee ate aaa gag get ttc cct teg gtt cgt gga tct cag cgt 547 
Tyr Asp Ala lie Lys Glu Ala Phe Pro Ser Val Arg Gly Ser Gin Arg 
135 140 145 

gtc acc act cag gat cca gag gga cag ttc cag get ttg gaa aag tac 595 
Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin Ala Leu Glu Lys Tyr 
150 155 160 165 

tec act gac ctg acc aag ctt get cgt gaa ggc aag att gat cct gtt 643 
Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly Lys lie Asp Pro Val 
170 175 180 

att ggc cgt gac cag gaa att cgt cgc gtc gtt cag gtg ctt age cgt 691 
lie Gly Arg Asp Gin Glu lie Arg Arg Val Val Gin Val Leu Ser Arg 
185 190 195 

cgt acc aag aac aac cct gtt ctg ate ggt gag cca ggt gtc ggt aaa 739 
Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu Pro Gly Val Gly Lys 
200 205 210 

acc gee ate gtg gaa ggc ctt gca cgc cgc ate gtt get ggt gac gtt 787 
Thr Ala lie Val Glu Gly Leu Ala Arg Arg lie Val Ala Gly Asp Val 
215 220 225 
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cca gaa tec etc aag ggc aaa act ctg ate agt ctt gat ctt ggt tec 835 
Pro Glu Ser Leu Lys Gly Lys Thr Leu lie Ser Leu Asp Leu Gly Ser 
230 235 240 245 

atg gtt gec ggc get aag tat cgc ggt gaa ttc gag gag cga ctg aag 883 
Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe Glu Glu Arg Leu Lys 
250 255 260 

get gtt ctg gat gag ate aag gga get aac ggc gaa gtc gtt ace ttc 931 
Ala Val Leu Asp Glu lie Lys Gly Ala Asn Gly Glu Val Val Thr Phe 
265 270 275 

ate gat gag ctg cac ace ate gtc ggc get ggt get teg ggt gaa tec 979 
lie Asp Glu Leu His Thr lie Val Gly Ala Gly Ala Ser Gly Glu Ser 
280 285 290 

gee atg gat gec gga aac atg att aag cca ctg ctt gee cgc ggt gag 1027 
Ala Met Asp Ala Gly Asn Met lie Lys Pro Leu Leu Ala Arg Gly Glu 
295 300 305 

ctg cgc ttg gtt ggt gee acc acg ctg aat gag tac cgc aag tac ate 1075 
Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu Tyr Arg Lys Tyr lie 
310 315 320 325 

gaa aag gac get gee ctg gag cgt agg ttc cag cag gtt tat gtc ggt 1123 
Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin Gin Val Tyr Val Gly 
330 335 340 

gag cca acg gta gaa gat gee ate ggt att ctt cgt gga ttg aag gaa 1171 
Glu Pro Thr Val Glu Asp Ala lie Gly lie Leu Arg Gly Leu Lys Glu 
345 350 355 

cgc tac gag gtc cat cac ggt gtc cgc ate cag gac tec gca ctg gtc 1219 
Arg Tyr Glu Val His His Gly Val Arg lie Gin Asp Ser Ala Leu Val 
360 365 370 

gec gca get gaa etc tea aac cgc tat ate acc age cgt ttc ctt cct 1267 
Ala Ala Ala Glu Leu Ser Asn Arg Tyr lie Thr Ser Arg Phe Leu Pro 
375 380 385 

gat aag get att gac tta gtt gat gag gca gca tea cgc ctg cgc atg 1315 
Asp Lys Ala lie Asp Leu Val Asp Glu Ala Ala Ser Arg Leu Arg Met 
390 395 400 405 

gag att gat tct tea cct cag gaa ate gat gag ctg gag cgt ate gtc 1363 
Glu lie Asp Ser Ser Pro Gin Glu lie Asp Glu Leu Glu Arg lie Val 
410 415 420 

cgc cgc etc gag ate gaa gag atg gcg ctg tec aag gaa tec gat gca 1411 
Arg Arg Leu Glu lie Glu Glu Met Ala Leu Ser Lys Glu Ser Asp Ala 
425 430 435 

get tec aag gaa cgt eta gaa aag ctg cgc teg gaa ctt get gat gaa 1459 
Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser Glu Leu Ala Asp Glu 
440 445 450 

cgc gaa aag etc tct gag ttg aag get cgt tgg cag aat gag aaa act 1507 
Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp Gin Asn Glu Lys Thr 
455 460 465 
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get att gac gat gtc egg gag atg aaa gaa gag ctg gaa gcg ctg cgt 1555 
Ala lie Asp Asp Val Arg Glu Met Lys Glu Glu Leu Glu Ala Leu Arg 
470 475 480 485 

tct gag teg gat att gca aaa cgt gac ggc aat tat tgt cgt gtc gca 1603 
Ser Glu Ser Asp lie Ala Lys Arg Asp Gly Asn Tyr Cys Arg Val Ala 
490 495 500 

aag ctt cgc tac ggc cga ate cct gag ctg gaa aag cag ate gag gat 1651 
Lys Leu Arg Tyr Gly Arg lie Pro Glu Leu Glu Lys Gin lie Glu Asp 
505 510 515 

gca gaa tec aag gtc gag gtc aat gaa aat gec atg etc act gag gag 1699 
Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala Met Leu Thr Glu Glu 
520 525 530 

gtc acg cca gac acg ate gee gat gtg gtt tec gca tgg acg ggc att 1747 
Val Thr Pro Asp Thr lie Ala Asp Val Val Ser Ala Trp Thr Gly lie 
535 540 545 

cct gca ggc aag atg atg cag ggt gag ace gag aag ctg etc aac atg 1795 
Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu Lys Leu Leu Asn Met 
550 555 560 565 

gag cgc gtc ttg ggc aac cgt gtg gtc ggt cag eta gaa age ggt aac 1843 
Glu Arg Val Leu Gly Asn Arg Val Val Gly Gin Leu Glu Ser Gly Asn 
570 575 580 

tgc agt gtc tgacgcggtg cgtcgttcac gcg 1875 
Cys Ser Val 



<210> 132 
<211> 584 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 132 

Met Ser Ser Phe Asn Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala 
15 10 15 

Ala Leu Gin Gin Ala Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala 
20 25 30 

His Leu Leu Ala Ala lie Leu Glu Gin Thr Asp Gly Val Ala Ala Pro 
35 40 45 

Val Leu Met Ala Thr Gly Val Asp Pro Lys Glu lie Leu Ala Glu Ala 
50 55 60 

Lys Lys Leu Val Ala Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala 
65 70 75 80 

Asn Pro Asn Phe Asn Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin 
85 90 95 

Glu Leu Ala Gly Glu Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu 
100 105 110 



Leu Ala Gly lie Ala Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr 
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115 120 125 

Asn Lys Gly Ala Thr Tyr Asp Ala lie Lys Glu Ala Phe Pro Ser Val 
130 135 140 

Arg Gly Ser Gin Arg Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin 
145 150 155 160 

Ala Leu Glu Lys Tyr Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly 
165 170 175 

Lys lie Asp Pro Val lie Gly Arg Asp Gin Glu lie Arg Arg Val Val 
180 185 190 

Gin Val Leu Ser Arg Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu 
195 200 205 

Pro Gly Val Gly Lys Thr Ala lie Val Glu Gly Leu Ala Arg Arg lie 
210 215 220 

Val Ala Gly Asp Val Pro Glu Ser Leu Lys Gly Lys Thr Leu He Ser 
225 230 235 240 

Leu Asp Leu Gly Ser Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe 
245 250 255 

Glu Glu Arg Leu Lys Ala Val Leu Asp Glu He Lys Gly Ala Asn Gly 
260 265 270 

Glu Val Val Thr Phe He Asp Glu Leu His Thr He Val Gly Ala Gly 
275 280 285 

Ala Ser Gly Glu Ser Ala Met Asp Ala Gly Asn Met He Lys Pro Leu 
290 295 300 

Leu Ala Arg Gly Glu Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu 
305 310 315 320 

Tyr Arg Lys Tyr He Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 
325 330 335 

Gin Val Tyr Val Gly Glu Pro Thr Val Glu Asp Ala He Gly He Leu 
340 345 350 

Arg Gly Leu Lys Glu Arg Tyr Glu Val His His Gly Val Arg He Gin 
355 360 365 

Asp Ser Ala Leu Val Ala Ala Ala Glu Leu Ser Asn Arg Tyr He Thr 
370 375 380 

Ser Arg Phe Leu Pro Asp Lys Ala He Asp Leu Val Asp Glu Ala Ala 
385 390 395 400 

Ser Arg Leu Arg Met Glu He Asp Ser Ser Pro Gin Glu He Asp Glu 
405 410 415 

Leu Glu Arg He Val Arg Arg Leu Glu He Glu Glu Met Ala Leu Ser 
420 425 430 



Lys Glu Ser Asp Ala Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser 
435 440 445 
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Glu Leu Ala Asp Glu Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp 
450 455 460 

Gin Asn Glu Lys Thr Ala lie Asp Asp Val Arg Glu Met Lys Glu Glu 
465 470 475 480 

Leu Glu Ala Leu Arg Ser Glu Ser Asp lie Ala Lys Arg Asp Gly Asn 
485 490 495 

Tyr Cys Arg Val Ala Lys Leu Arg Tyr Gly Arg lie Pro Glu Leu Glu 
500 505 510 

Lys Gin lie Glu Asp Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala 
515 520 525 

Met Leu Thr Glu Glu Val Thr Pro Asp Thr lie Ala Asp Val Val Ser 
530 535 540 

Ala Trp Thr Gly lie Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu 
545 550 555 560 

Lys Leu Leu Asn Met Glu Arg Val Leu Gly Asn Arg Val Val Gly Gin 
565 570 575 

Leu Glu Ser Gly Asn Cys Ser Val 
580 



<210> 133 
<211> 1816 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1816) 
<223> FRXA01668 

<400> 133 

atagatatta gagagttaaa taatggcgct tgacctgcag gaaattgaga tcaacactga 60 

ttgtgtaggt tggcgcccaa caaagaaagg gcgttgaaag atg agt tea ttc aat 115 

Met Ser Ser Phe Asn 
1 5 

cca act acc aaa acc aat gaa gec atg cag get get ctt cag cag gca 163 
Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala Ala Leu Gin Gin Ala 
10 15 20 

tec teg get ggc aac cct gat att cgt cca get cac ctg ttg get gee 211 
Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala His Leu Leu Ala Ala 
25 30 35 

ate ttg gag caa act gat ggc gta gca gcg cca gtc etc atg get act 259 
lie Leu Glu Gin Thr Asp Gly Val Ala Ala Pro Val Leu Met Ala Thr 
40 45 50 



ggt gtg gat cct aag gag ate etc gca gag gec aag aag ttg gtt get 
Gly Val Asp Pro Lys Glu lie Leu Ala Glu Ala Lys Lys Leu Val Ala 
55 60 65 



307 
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tct tac ccc aag get tct ggc gec aat atg get aat cca aac ttc aac 355 
Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala Asn Pro Asn Phe Asn 
70 75 80 85 

egg gat gee etc aat gcg ttc act gca get cag gag ctt gee ggt gag 403 
Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin Glu Leu Ala Gly Glu 
90 95 100 

ttg ggc gat gag tac gtc tea acc gaa gta ctt ctt gee ggt ate get 451 
Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu Leu Ala Gly lie Ala 
105 110 115 

cgc gga aag tct gat get gcg gat ctg ttg acc aac aag ggt gca acc 499 
Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr Asn Lys Gly Ala Thr 
120 125 - 130 

tat gac gee ate aaa gag get ttc cct teg gtt cgt gga tct cag cgt 547 
Tyr Asp Ala lie Lys Glu Ala Phe Pro Ser Val Arg Gly Ser Gin Arg 
135 140 145 

gtc acc act cag gat cca gag gga cag ttc cag get ttg gaa aag tac 595 
Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin Ala Leu Glu Lys Tyr 
150 155 160 165 

tec act gac ctg acc aag ctt get cgt gaa ggc aag att gat cct gtt 643 
Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly Lys lie Asp Pro Val 
170 175 180 

att ggc cgt gac cag gaa att cgt cgc gtc gtt cag gtg ctt age cgt 691 
lie Gly Arg Asp Gin Glu lie Arg Arg Val Val Gin Val Leu Ser Arg 
185 190 195 

cgt acc aag aac aac cct gtt ctg ate ggt gag cca ggt gtc ggt aaa 739 
Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu Pro Gly Val Gly Lys 
200 205 210 

acc gee ate gtg gaa ggc ctt gca cgc cgc ate gtt get ggt gac gtt 787 
Thr Ala lie Val Glu Gly Leu Ala Arg Arg lie Val Ala Gly Asp Val 
215 220 225 

cca gaa tec etc aag ggc aaa act ctg ate agt ctt gat ctt ggt tec 835 
Pro Glu Ser Leu Lys Gly Lys Thr Leu lie Ser Leu Asp Leu Gly Ser 
230 235 240 245 

atg gtt gee ggc get aag tat cgc ggt gaa ttc gag gag cga ctg aag 883 
Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe Glu Glu Arg Leu Lys 
250 255 260 

get gtt ctg gat gag ate aag gga get aac ggc gaa gtc gtt acc ttc 931 
Ala Val Leu Asp Glu lie Lys Gly Ala Asn Gly Glu Val Val Thr Phe 
265 270 275 

ate gat gag ctg cac acc ate gtc ggc get ggt get teg ggt gaa tec 979 
lie Asp Glu Leu His Thr lie Val Gly Ala Gly Ala Ser Gly Glu Ser 
280 285 290 

gee atg gat gec gga aac atg att aag cca ctg ctt gee cgc ggt gag 1027 
Ala Met Asp Ala Gly Asn Met lie Lys Pro Leu Leu Ala Arg Gly Glu 
295 300 305 
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ctg cgc ttg 
Leu Arg Leu 
310 

gaa aag gac 
Glu Lys Asp 



gag cca acg 
Glu Pro Thr 



cgc tac gag 
Arg Tyr Glu 
360 

gcc gca get 
Ala Ala Ala 
375 

gat aag get 
Asp Lys Ala 
390 

gag att gat 
Glu lie Asp 



cgc cgc etc 
Arg Arg Leu 



get tec aag 
Ala Ser Lys 
440 

cgc gaa aag 
Arg Glu Lys 
455 

get att gac 
Ala lie Asp 
470 

tct gag teg 
Ser Glu Ser 



aag ctt cgc 
Lys Leu Arg 



gca gaa tec 
Ala Glu Ser 
520 

gtc acg cca 
Val Thr Pro 
535 

cct gca ggc 



gtt ggt gcc 
Val Gly Ala 
315 

get gcc ctg 
Ala Ala Leu 
330 

gta gaa gat 
Val Glu Asp 
345 

gtc cat cac 
Val His His 



gaa etc tea 
Glu Leu Ser 



att gac tta 
lie Asp Leu 
395 

tct tea cct 
Ser Ser Pro 
410 

gag ate gaa 
Glu He Glu 
425 

gaa cgt eta 
Glu Arg Leu 



etc tct gag 
Leu Ser Glu 



gat gtc egg 
Asp Val Arg 
475 

gat att gca 
Asp He Ala 
490 

tac ggc cga 
Tyr Gly Arg 
505 

aag gtc gag 
Lys Val Glu 



gac acg ate 
Asp Thr He 



aag atg atg 



ace acg ctg 
Thr Thr Leu 



gag cgt agg 
Glu Arg Arg 



gcc ate ggt 
Ala He Gly 
350 

ggt gtc cgc 
Gly Val Arg 
365 

aac cgc tat 
Asn Arg Tyr 
380 

gtt gat gag 
Val Asp Glu 



cag gaa ate 
Gin Glu He 



gag atg gcg 
Glu Met Ala 
430 

gaa aag ctg 
Glu Lys Leu 
445 

ttg aag get 
Leu Lys Ala 
460 

gag atg aaa 
Glu Met Lys 



aaa cgt gac 
Lys Arg Asp 



ate cct gag 
He Pro Glu 
510 

gtc aat gaa 
Val Asn Glu 
525 

gcc gat gtg 
Ala Asp Val 
540 

cag ggt gag 



aat gag tac 
Asn Glu Tyr 
320 

ttc cag cag 
Phe Gin Gin 
335 

att ctt cgt 
He Leu Arg 



ate cag gac 
He Gin Asp 



ate acc age 
He Thr Ser 
385 

gca gca tea 
Ala Ala Ser 
400 

gat gag ctg 
Asp Glu Leu 
415 

ctg tec aag 
Leu Ser Lys 



cgc teg gaa 
Arg Ser Glu 



cgt tgg cag 
Arg Trp Gin 
465 

gaa gag ctg 
Glu Glu Leu 
480 

ggc aat tat 
Gly Asn Tyr 
495 

ctg gaa aag 
Leu Glu Lys 



aat gcc atg 
Asn Ala Met 



gtt tec gca 
Val Ser Ala 
545 

acc gag aag 



cgc aag tac 
Arg Lys Tyr 



gtt tat gtc 
Val Tyr Val 
340 

gga ttg aag 
Gly Leu Lys 
355 

tec gca ctg 
Ser Ala Leu 
370 

cgt ttc ctt 
Arg Phe Leu 



cgc ctg cgc 
Arg Leu Arg 



gag cgt ate 
Glu Arg He 
420 

gaa tec gat 
Glu Ser Asp 
435 

ctt get gat 
Leu Ala Asp 
450 

aat gag aaa 
Asn Glu Lys 



gaa gcg ctg 
Glu Ala Leu 



tgt cgt gtc 
Cys Arg Val 
500 

cag ate gag 
Gin He Glu 
515 

etc act gag 
Leu Thr Glu 
530 

tgg acg ggc 
Trp Thr Gly 



ctg etc aac 



ate 1075 

He 

325 

ggt 1123 
Gly 



gaa 1171 
Glu 



gtc 1219 
Val 



cct 1267 
Pro 



atg 1315 

Met 

405 

gtc 1363 
Val 



gca 1411 
Ala 



gaa 1459 
Glu 



act 1507 
Thr 



cgt 1555 

Arg 

485 

gca 1603 
Ala 



gat 1651 
Asp 



gag 1699 
Glu 



att 1747 
He 



atg 1795 
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Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu Lys Leu Leu Asn Met 
550 555 560 565 

gag cgc gtc ttg ggc aac ccg 1816 
Glu Arg Val Leu Gly Asn Pro 
570 



<210> 134 
<211> 572 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 134 

Met Ser Ser Phe Asn Pro Thr Thr Lys Thr Asn Glu Ala Met Gin Ala 
15 10 15 

Ala Leu Gin Gin Ala Ser Ser Ala Gly Asn Pro Asp lie Arg Pro Ala 
20 25 30 

His Leu Leu Ala Ala lie Leu Glu Gin Thr Asp Gly Val Ala Ala Pro 
35 40 45 

Val Leu Met Ala Thr Gly Val Asp Pro Lys Glu lie Leu Ala Glu Ala 
50 55 60 

Lys Lys Leu Val Ala Ser Tyr Pro Lys Ala Ser Gly Ala Asn Met Ala 
65 70 75 80 

Asn Pro Asn Phe Asn Arg Asp Ala Leu Asn Ala Phe Thr Ala Ala Gin 
85 90 95 

Glu Leu Ala Gly Glu Leu Gly Asp Glu Tyr Val Ser Thr Glu Val Leu 
100 105 110 

Leu Ala Gly lie Ala Arg Gly Lys Ser Asp Ala Ala Asp Leu Leu Thr 
115 120 125 

Asn Lys Gly Ala Thr Tyr Asp Ala lie Lys Glu Ala Phe Pro Ser Val 
130 135 140 

Arg Gly Ser Gin Arg Val Thr Thr Gin Asp Pro Glu Gly Gin Phe Gin 
145 150 155 160 

Ala Leu Glu Lys Tyr Ser Thr Asp Leu Thr Lys Leu Ala Arg Glu Gly 
165 170 175 

Lys lie Asp Pro Val lie Gly Arg Asp Gin Glu lie Arg Arg Val Val 
180 185 190 

Gin Val Leu Ser Arg Arg Thr Lys Asn Asn Pro Val Leu lie Gly Glu 
195 200 205 

Pro Gly Val Gly Lys Thr Ala lie Val Glu Gly Leu Ala Arg Arg He 
210 215 220 

Val Ala Gly Asp Val Pro Glu Ser Leu Lys Gly Lys Thr Leu He Ser 
225 230 235 240 



Leu Asp Leu Gly Ser Met Val Ala Gly Ala Lys Tyr Arg Gly Glu Phe 
245 250 255 
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Glu Glu Arg Leu Lys Ala Val Leu Asp Glu lie Lys Gly Ala Asn Gly 
260 265 270 

Glu Val Val Thr Phe lie Asp Glu Leu His Thr lie Val Gly Ala Gly 
275 280 285 

Ala Ser Gly Glu Ser Ala Met Asp Ala Gly Asn Met lie Lys Pro Leu 
290 295 300 

Leu Ala Arg Gly Glu Leu Arg Leu Val Gly Ala Thr Thr Leu Asn Glu 
305 310 315 320 

Tyr Arg Lys Tyr lie Glu Lys Asp Ala Ala Leu Glu Arg Arg Phe Gin 
325 330 335 

Gin Val Tyr Val Gly Glu Pro Thr Val Glu Asp Ala lie Gly lie Leu 
340 345 350 

Arg Gly Leu Lys Glu Arg Tyr Glu Val His His Gly Val Arg lie Gin 
355 360 365 

Asp Ser Ala Leu Val Ala Ala Ala Glu Leu Ser Asn Arg Tyr lie Thr 
370 375 380 

Ser Arg Phe Leu Pro Asp Lys Ala lie Asp Leu Val Asp Glu Ala Ala 
385 390 395 400 

Ser Arg Leu Arg Met Glu lie Asp Ser Ser Pro Gin Glu lie Asp Glu 
405 410 415 

Leu Glu Arg lie Val Arg Arg Leu Glu lie Glu Glu Met Ala Leu Ser 
420 425 430 

Lys Glu Ser Asp Ala Ala Ser Lys Glu Arg Leu Glu Lys Leu Arg Ser 
435 440 445 

Glu Leu Ala Asp Glu Arg Glu Lys Leu Ser Glu Leu Lys Ala Arg Trp 
450 455 460 

Gin Asn Glu Lys Thr Ala lie Asp Asp Val Arg Glu Met Lys Glu Glu 
465 470 475 480 

Leu Glu Ala Leu Arg Ser Glu Ser Asp lie Ala Lys Arg Asp Gly Asn 
485 490 495 

Tyr Cys Arg Val Ala Lys Leu Arg Tyr Gly Arg lie Pro Glu Leu Glu 
500 505 510 

Lys Gin lie Glu Asp Ala Glu Ser Lys Val Glu Val Asn Glu Asn Ala 
515 520 525 

Met Leu Thr Glu Glu Val Thr Pro Asp Thr lie Ala Asp Val Val Ser 
530 535 540 

Ala Trp Thr Gly lie Pro Ala Gly Lys Met Met Gin Gly Glu Thr Glu 
545 550 555 560 

Lys Leu Leu Asn Met Glu Arg Val Leu Gly Asn Pro 
565 570 
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<210> 135 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (502) 
<223> RXN02937 

<400> 135 

gctaccgcga agaactgtac tagttcttcc atcagcaccc gcagttgtct ttgcaagagt 60 



tcgaaacatc caacgcattg gtgacaccgg tgttgtcgcg gtg ate age aat ggg 

Val lie Ser Asn Gly 
1 5 



115 



gaa ggt ccg gtt gtt gcg ctt cgt ggc gac att gat gcg ttg ccc atg 
Glu Gly Pro Val Val Ala Leu Arg Gly Asp lie Asp Ala Leu Pro Met 
10 15 20 



163 



gcg gag cga tec ggc aaa gaa tac gca gca acc gga gtg aca cag gtg 
Ala Glu Arg Ser Gly Lys Glu Tyr Ala Ala Thr Gly Val Thr Gin Val 
25 30 35 



211 



gat aac acc acc ggt caa gaa act ccg gtg gcg cat acc tgt ggc cac 
Asp Asn Thr Thr Gly Gin Glu Thr Pro Val Ala His Thr Cys Gly His 
40 45 50 



259 



gat gtg cat att tea tea ctg ttg ggt gcg gtg cag gcg ttc aat tct 
Asp Val His lie Ser Ser Leu Leu Gly Ala Val Gin Ala Phe Asn Ser 
55 60 65 



307 



cat egg gaa ttg tgg aac gga acg ttg atg gee gtt ttc cag cca gcg 
His Arg Glu Leu Trp Asn Gly Thr Leu Met Ala Val Phe Gin Pro Ala 
70 75 80 85 



355 



gaa gag acg gca get ggt gcg agg atg atg gcg gat cag gac aac gcg 
Glu Glu Thr Ala Ala Gly Ala Arg Met Met Ala Asp Gin Asp Asn Ala 
90 95 100 



403 



ccg gga aat cac tct cca gcg ttc gcg cca gat atg cag cca act ctt 
Pro Gly Asn His Ser Pro Ala Phe Ala Pro Asp Met Gin Pro Thr Leu 
105 110 115 



451 



gat cgt ggt gtg gaa gcg ctg gtt gta get get tct gcg tgg eta gta 
Asp Arg Gly Val Glu Ala Leu Val Val Ala Ala Ser Ala Trp Leu Val 
120 125 130 



499 



aaa taattggcta atgaatcctt ttc 
Lys 



525 



<210> 136 
<211> 134 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 136 
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Val lie Ser Asn 
1 

Asp Ala Leu Pro 
20 

Gly Val Thr Gin 
35 

His Thr Cys Gly 
50 

Gin Ala Phe Asn 
65 

Val Phe Gin Pro 



Asp Gin Asp Asn 
100 

Met Gin Pro Thr 
115 

Ser Ala Trp Leu 
130 



Gly Glu Gly Pro 
5 

Met Ala Glu Arg 



Val Asp Asn Thr 
40 

His Asp Val His 
55 

Ser His Arg Glu 
70 

Ala Glu Glu Thr 
85 

Ala Pro Gly Asn 



Leu Asp Arg Gly 
120 

Val Lys 



Val Val Ala Leu 
10 

Ser Gly Lys Glu 
25 

Thr Gly Gin Glu 



lie Ser Ser Leu 
60 

Leu Trp Asn Gly 
75 

Ala Ala Gly Ala 
90 

His Ser Pro Ala 
105 

Val Glu Ala Leu 



Arg Gly Asp lie 
15 

Tyr Ala Ala Thr 
30 

Thr Pro Val Ala 
45 

Leu Gly Ala Val 



Thr Leu Met Ala 
80 

Arg Met Met Ala 
95 

Phe Ala Pro Asp 
110 

Val Val Ala Ala 
125 



<210> 137 
<211> 1308 
<212> DNA 

<213> Corynebac ter ium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1285) 
<223> RXN03077 

<400> 137 

accccgatcc tttgttttcg tgggatcact attagactcg actctaccgc gctgcaggtt 60 

ttcctgatac gcctgcggac aaaacagaaa ggtatttcac gtg atg gaa att ggt 115 

Val Met Glu lie Gly 
1 5 

gtg cag gtt gcc tea tgg atg gac cgc cac cat gac gag gtc ata aag 163 
Val Gin Val Ala Ser Trp Met Asp Arg His His Asp Glu Val He Lys 
■ 10 15 20 

tgg cgc agg cat ttg cac age cat cct gag etc tec cac atg gaa tac 211 
Trp Arg Arg His Leu His Ser His Pro Glu Leu Ser His Met Glu Tyr 
25 30 35 

cgc acg act gag tat ttg gcc teg gtt ctg aaa gat cac ggc atg gaa 259 
Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys Asp His Gly Met Glu 
40 45 50 

cca cac ctg ttc cca gga acc ggt ttg atg gtg gat ate gga cca gaa 307 
Pro His Leu Phe Pro Gly Thr Gly Leu Met Val Asp He Gly Pro Glu 
55 60 65 
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ggg gac tec cgc ctg gcg ttt cgc get gat ate gat gee ctt ccg ctg 355 
Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie Asp Ala Leu Pro Leu 
70 75 80 85 

ctt gaa tea acc ggc tta gag ttc tct tec aca gee act ggc gtt gcg 403 
Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr Ala Thr Gly Val Ala 
90 95 100 

cat gee tgc gga cat gac gtg cac acg gtg ate get ttg gca ctt gee 451 
His Ala Cys Gly His Asp Val His Thr Val lie Ala Leu Ala Leu Ala 
105 110 115 

tgt gca ctg aac acc ate gaa ctg ccc ate ggc att egg gtg att ttc 499 
Cys Ala Leu Asn Thr lie Glu Leu Pro lie Gly lie Arg Val lie Phe 
120 125 130 

cag ccg gca gaa gaa gtc atg act ggt ggc gca acg gac gtc att gee 547 
Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala Thr Asp Val lie Ala 
135 140 145 

cac ggt ggc ctt gat ggt gtg gat gcg att tac gec ate cac gtt gaa 595 
His Gly Gly Leu Asp Gly Val Asp Ala lie Tyr Ala lie His Val Glu 
150 155 160 165 

ccc aaa ttg aag gtc ggt cgc gtc ggt gta cgc get ggc gcg att act 643 
Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg Ala Gly Ala lie Thr 
170 175 180 

tct gec tea gat gtg ate gaa ate aga gtc aag ggt gaa gga gga cat 691 
Ser Ala Ser Asp Val lie Glu lie Arg Val Lys Gly Glu Gly Gly His 
185 190 . 195 

age gca cgt cca cac etc tec get gat gtt gtt tac gee ttg age aaa 739 
Ser Ala Arg Pro His Leu Ser Ala Asp Val Val Tyr Ala Leu Ser Lys 
200 205 210 

ttg gtc gtt gat ctt ccc ggt ttg ctg tec agg cgc gtc gat cca cgc 787 
Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg Arg Val Asp Pro Arg 
215 220 225 

acc ggc acc gtg ctt gtt ttc ggc acc ate aac gee ggc tat gcg ccc 835 
Thr Gly Thr Val Leu Val Phe Gly Thr lie Asn Ala Gly Tyr Ala Pro 
230 235 240 245 

aac gcg ate cca gat tec ggc ate gtg tea ggc acc ttg cgt aca gee 883 
Asn Ala He Pro Asp Ser Gly He Val Ser Gly Thr Leu Arg Thr Ala 
250 255 260 

gac ate tct acc tgg cgt gac atg cgt ccg ctt ate tct gag ctg gtg 931 
Asp He Ser Thr Trp Arg Asp Met Arg Pro Leu He Ser Glu Leu Val 
265 270 275 

gaa cag gtg etc gca ccc acc gga gtc acc cat gaa ctg ate tac aat 97 9 
Glu Gin Val Leu Ala Pro Thr Gly Val Thr His Glu Leu He Tyr Asn 
280 285 290 

ccg ggt gtt cca cca gtg ctt aac gac gat gtc gec acc get ttg ttg 1027 
Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val Ala Thr Ala Leu Leu 
295 300 305 

gca age gca gca cgc gac atg gac aca caa tct gtt gtc caa gcg ccg 1075 
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Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser Val Val Gin Ala Pro 
310 315 320 325 

cag tea tec ggt gga gaa gac ttc teg tgg tac ctt gaa cac gtc cca 1123 
Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr Leu Glu His Val Pro 
330 335 340 

gga tea atg gec egg ttg ggt tgc tgg ccg ggg cac gga ccc aag caa 1171 
Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly His Gly Pro Lys Gin 
345 350 355 

gac etc cat caa agt gac ctg gtt gtg gat gag cga gee ate gga gtt 1219 
Asp Leu His Gin Ser Asp Leu Val Val Asp Glu Arg Ala lie Gly Val 
360 365 370 

ggc gtc agg etc ttt ggc tec ctt gtg cag cag tac agt age cga tct 1267 
Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin Tyr Ser Ser Arg Ser 
375 380 385 

gaa get ttc tta aat tec taatgggggt agtgtgtagg get 1308 
Glu Ala Phe Leu Asn Ser 
390 395 



<210> 138 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 138 

Val Met Glu lie Gly Val Gin Val Ala Ser Trp Met Asp Arg His His 
15 10 15 

Asp Glu Val lie Lys Trp Arg Arg His Leu His Ser His Pro Glu Leu 
20 25 30 

Ser His Met Glu Tyr Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys 
35 40 45 

Asp His Gly Met Glu Pro His Leu Phe Pro Gly Thr Gly Leu Met Val 
50 55 60 

Asp lie Gly Pro Glu Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie 
65 70 75 80 

Asp Ala Leu Pro Leu Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr 
85 90 95 

Ala Thr Gly Val Ala His Ala Cys Gly His Asp Val His Thr Val lie 
100 105 110 

Ala Leu Ala Leu Ala Cys Ala Leu Asn Thr lie Glu Leu Pro lie Gly 
115 120 125 

lie Arg Val lie Phe Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala 
130 135 140 

Thr Asp Val He Ala His Gly Gly Leu Asp Gly Val Asp Ala He Tyr 
145 150 155 160 



Ala He His Val Glu Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg 
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165 170 175 

Ala Gly Ala lie Thr Ser Ala Ser Asp Val lie Glu lie Arg Val Lys 
180 185 190 

Gly Glu Gly Gly His Ser Ala Arg Pro His Leu Ser Ala Asp Val Val 
195 200 205 

Tyr Ala Leu Ser Lys Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg 
210 215 220 

Arg Val Asp Pro Arg Thr Gly Thr Val Leu Val Phe Gly Thr lie Asn 
225 230 235 240 

Ala Gly Tyr Ala Pro Asn Ala lie Pro Asp Ser Gly lie Val Ser Gly 
245 250 255 

Thr Leu Arg Thr Ala Asp lie Ser Thr Trp Arg Asp Met Arg Pro Leu 
260 265 270 

lie Ser Glu Leu Val Glu Gin Val Leu Ala Pro Thr Gly Val Thr His 
275 280 285 

Glu Leu lie Tyr Asn Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val 
290 295 300 

Ala Thr Ala Leu Leu Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser 
305 310 315 320 

Val Val Gin Ala Pro Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr 
325 330 335 

Leu Glu His Val Pro Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly 
340 345 .350 

His Gly Pro Lys Gin Asp Leu His Gin Ser Asp Leu Val Val Asp Glu 
355 360 365 

Arg Ala lie Gly Val Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin 
370 375 380 

Tyr Ser Ser Arg Ser Glu Ala Phe Leu Asn Ser 
385 390 395 



<210> 139 
<211> 1308 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1285) 
<223> FRXA02855 

<400> 139 

accccgatcc tttgttttcg tgggatcact attagactcg actctaccgc gctgcaggtt 60 

ttcctgatac gcctgcggac aaaacagaaa ggtatttcac gtg atg gaa att ggt 115 

Val Met Glu lie Gly 
1 5 
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gtg cag gtt gcc tea tgg atg gac cgc cac cat gac gag gtc ata aag 163 
Val Gin Val Ala Ser Trp Met Asp Arg His His Asp Glu Val lie Lys 
10 15 20 

tgg cgc agg cat ttg cac age cat cct gag etc tec cac atg gaa tac 211 
Trp Arg Arg His Leu His Ser His Pro Glu Leu Ser His Met Glu Tyr 
25 30 35 

cgc acg act gag tat ttg gcc teg gtt ctg aaa gat cac ggc atg gaa 259 
Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys Asp His Gly Met Glu 
40 45 50 

cca cac ctg ttc cca gga acc ggt ttg atg gtg gat ate gga cca gaa 307 
Pro His Leu Phe Pro Gly Thr Gly Leu Met Val Asp lie Gly Pro Glu 
55 60 65 

ggg gac tec cgc ctg gcg ttt cgc get gat ate gat gcc ctt ccg ctg 355 
Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie Asp Ala Leu Pro Leu 
70 75 80 85 

ctt gaa tea acc ggc tta gag ttc tct tec aca gcc act ggc gtt gcg 403 
Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr Ala Thr Gly. Val Ala 
90 95 100 

cat gcc tgc gga cat gac gtg cac acg gtg ate get ttg gca ctt gcc 451 
His Ala Cys Gly His Asp Val His Thr Val lie Ala Leu Ala Leu Ala 
105 110 115 

tgt gca ctg aac acc ate gaa ctg ccc ate ggc att egg gtg att ttc 499 
Cys Ala Leu Asn Thr lie Glu Leu Pro lie Gly lie Arg Val lie Phe 
120 125 130 

cag ccg gca gaa gaa gtc atg act ggt ggc gca acg gac gtc att gcc 547 
Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala Thr Asp Val lie Ala 
135 140 145 

cac ggt ggc ctt gat ggt gtg gat gcg att tac gcc ate cac gtt gaa 595 
His Gly Gly Leu Asp Gly Val Asp Ala lie Tyr Ala lie His Val Glu 
150 155 160 165 

ccc aaa ttg aag gtc ggt cgc gtc ggt gta cgc get ggc gcg att act 643 
Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg Ala Gly Ala lie Thr 
170 175 180 

tct gcc tea gat gtg ate gaa ate aga gtc aag ggt gaa gga gga cat 691 
Ser Ala Ser Asp Val lie Glu lie Arg Val Lys Gly Glu Gly Gly His 
185 190 195 

age gca cgt cca cac etc tec get gat gtt gtt tac gcc ttg age aaa 739 
Ser Ala Arg Pro His Leu Ser Ala Asp Val Val Tyr Ala Leu Ser Lys 
200 205 210 

ttg gtc gtt gat ctt ccc ggt ttg ctg tec agg cgc gtc gat cca cgc 787 
Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg Arg Val Asp Pro Arg 
215 220 225 

acc ggc acc gtg ctt gtt ttc ggc acc ate aac gcc ggc tat gcg ccc 835 
Thr Gly Thr Val Leu Val Phe Gly Thr lie Asn Ala Gly Tyr Ala Pro 
230 235 240 245 
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aac gcg ate cca gat tec ggc ate gtg tea ggc ace ttg cgt aca gee 883 
Asn Ala lie Pro Asp Ser Gly lie Val Ser Gly Thr Leu Arg Thr Ala 
250 255 260 

gac ate tct ace tgg cgt gac atg cgt ccg ctt ate tct gag ctg gtg 931 
Asp lie Ser Thr Trp Arg Asp Met Arg Pro Leu lie Ser Glu Leu Val 
265 270 275 

gaa cag gtg etc gca ccc ace gga gtc ace cat gaa ctg ate tac aat 979 
Glu Gin Val Leu Ala Pro Thr Gly Val Thr His Glu Leu lie Tyr Asn 
280 285 290 

ccg ggt gtt cca cca gtg ctt aac gac gat gtc gee ace get ttg ttg 1027 
Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val Ala Thr Ala Leu Leu 
295 300 305 

gca age gca gca cgc gac atg gac aca caa tct gtt gtc caa gcg ccg 107 5 
Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser Val Val Gin Ala Pro 
310 315 320 325 

cag tea tec ggt gga gaa gac ttc teg tgg tac ctt gaa cac gtc cca 1123 
Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr Leu Glu His Val Pro 
330 335 340 

gga tea atg gee egg ttg ggt tgc tgg ccg ggg cac gga ccc aag caa 1171 
Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly His Gly Pro Lys Gin 
345 350 355 

gac etc cat caa agt^gac ctg gtt gtg gat gag cga gec ate gga gtt , 1219 
Asp Leu His Gin Ser Asp Leu Val Val Asp Glu Arg Ala lie Gly Val 
360 365 370 

ggc gtc agg etc ttt ggc tec ctt gtg cag cag tac agt age cga tct 12 67 
Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin Tyr Ser Ser Arg Ser 
375 380 385 

gaa get ttc tta aat tec taatgggggt agtgtgtagg get 1308 
Glu Ala Phe Leu Asn Ser 
390 395 



<210> 140 
<211> 395 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 140 

Val Met Glu lie Gly Val Gin Val Ala Ser Trp Met Asp Arg His His 
15 10 15 

Asp Glu Val lie Lys Trp Arg Arg His Leu His Ser His Pro Glu Leu 
20 25 30 

Ser His Met Glu Tyr Arg Thr Thr Glu Tyr Leu Ala Ser Val Leu Lys 
35 40 45 

Asp His Gly Met Glu Pro His Leu Phe Pro Gly Thr Gly Leu Met Val 
50 55 60 

Asp lie Gly Pro Glu Gly Asp Ser Arg Leu Ala Phe Arg Ala Asp lie 
65 70 75 80 
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Asp Ala Leu Pro Leu Leu Glu Ser Thr Gly Leu Glu Phe Ser Ser Thr 
85 90 95 

Ala Thr Gly Val Ala His Ala Cys Gly His Asp Val His Thr Val lie 
100 105 110 

Ala Leu Ala Leu Ala Cys Ala Leu Asn Thr lie Glu Leu Pro lie Gly 
115 120 125 

lie Arg Val lie Phe Gin Pro Ala Glu Glu Val Met Thr Gly Gly Ala 
130 135 140 

Thr Asp Val lie Ala His Gly Gly Leu Asp Gly Val Asp Ala lie Tyr 
145 150 155 160 

Ala lie His Val Glu Pro Lys Leu Lys Val Gly Arg Val Gly Val Arg 
165 170 175 

Ala Gly Ala lie Thr Ser Ala Ser Asp Val lie Glu lie Arg Val Lys 
180 185 190 

Gly Glu Gly Gly His Ser Ala Arg Pro His Leu Ser Ala Asp Val Val 
195 200 205 

Tyr Ala Leu Ser Lys Leu Val Val Asp Leu Pro Gly Leu Leu Ser Arg 
210 215 220 

Arg Val Asp Pro Arg Thr Gly Thr Val Leu Val Phe Gly Thr lie Asn 
225 230 235 240 

Ala Gly Tyr Ala Pro Asn Ala lie Pro Asp Ser Gly lie Val Ser Gly 
245 250 255 

Thr Leu Arg Thr Ala Asp lie Ser Thr Trp Arg Asp Met Arg Pro Leu 
260 265 270 

lie Ser Glu Leu Val Glu Gin Val Leu Ala Pro Thr Gly Val Thr His 
275 280 285 

Glu Leu lie Tyr Asn Pro Gly Val Pro Pro Val Leu Asn Asp Asp Val 
290 295 300 

Ala Thr Ala Leu Leu Ala Ser Ala Ala Arg Asp Met Asp Thr Gin Ser 
305 310 315 320 

Val Val Gin Ala Pro Gin Ser Ser Gly Gly Glu Asp Phe Ser Trp Tyr 
325 330 335 

Leu Glu His Val Pro Gly Ser Met Ala Arg Leu Gly Cys Trp Pro Gly 
340 345 350 

His Gly Pro Lys Gin Asp Leu His Gin Ser Asp Leu Val Val Asp Glu 
355 360 365 

Arg Ala lie Gly Val Gly Val Arg Leu Phe Gly Ser Leu Val Gin Gin 
370 375 380 

Tyr Ser Ser Arg Ser Glu Ala Phe Leu Asn Ser 
385 390 395 
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<210> 141 
<211> 1629 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1606) 
<223> RXN00982 

<400> 141 

gaaaacaaac gtccttgaag ccgtaatgcc ccgttcgaca ataaaaaggg tagtagcagt 60 

tcttgccgcc tcgactgcgc ttagcccctt tttggtatca atg ccc act gca gca 115 

Met Pro Thr Ala Ala 
1 5 

gcg caa gaa aac ate cgc tgg gaa gaa tgc cca cct cag gta gat att 163 
Ala Gin Glu Asn lie Arg Trp Glu Glu Cys Pro Pro Gin Val Asp lie 
10 15 20 

gec tec get caa tgt ggc age ate gac gtg ccc atg cac tat tct gat 211 
Ala Ser Ala Gin Cys Gly Ser lie Asp Val Pro Met His Tyr Ser Asp 
25 30 35 

ccc tea ctt ggc gat ate age gtg ggc ttt gtc aag gtc cct gee caa 259 
Pro Ser Leu Gly Asp lie Ser Val Gly Phe Val Lys Val Pro Ala Gin 
40 45 50 

ggc gaa aag cac ggc acc ate ttc ggt aac tec ggt ggc cct ggt ggc 3 07 
Gly Glu Lys His Gly Thr lie Phe Gly Asn Ser Gly Gly Pro Gly Gly 
55 60 65 

gat gee tat age ttc ttc ggc age caa tec atg aac tgg cca gaa gec 355 
Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met Asn Trp Pro Glu Ala 
70 75 80 85 

atg tac caa aac tac gac etc gtt gca gtg cag cct cgc gga atg gtc 403 
Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin Pro Arg Gly Met Val 
90 95 100 

ggc tec aca ccg gtt aac tgc gac aac ate gca cca gga tac gat ttc 451 
Gly Ser Thr Pro Val Asn Cys Asp Asn lie Ala Pro Gly Tyr Asp Phe 
105 110 115 

etc teg ctg etc acc cgc gaa ggc get ttc gtt aaa gaa tec tgc gag 499 
Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val Lys Glu Ser Cys Glu 
120 125 130 

ate ggc acc ccc ggc tac acc tec age ctg acc acc gac aac acc gee 547 
lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr Thr Asp Asn Thr Ala 
135 140 145 

aac gac tgg gag cgc gtc cgc caa gca ctt ggc gat gac aag ate tec 595 
Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly Asp Asp Lys lie Ser 
150 155 160 165 

ate ttc gga ctg tec tac gga acc tac etc gga teg gtc tac gec acc 643 
lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly Ser Val Tyr Ala Thr 
170 175 180 
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cgc tac cca cag cac acc gac aag gtt gtc etc gat tec gca atg gcg 691 
Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu Asp Ser Ala Met Ala 
185 190 195 

ccc age ctg gca tgg aac ggc ate atg gee tec caa gaa cag ggc tac 739 
Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser Gin Glu Gin Gly Tyr 
200 205 210 

aaa aac tec etc aac gac ttc ttc acc tgg gtt gca gaa aac aac gac 787 
Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val Ala Glu Asn Asn Asp 
215 220 225 

acg tat ggc etc ggc act acc cca eta gec gtg tac caa aac tgg tea 835 
Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val Tyr Gin Asn Trp Ser 
230 235 240 245 

aac aag ate gtc gec gaa acc gga acc aac cca acc gtt get cca cca 883 
Asn Lys lie Val Ala Glu Thr Gly Thr Asn Pro Thr Val Ala Pro Pro 
250 255 260 

cca gca caa gtt ggc gat gtc cca cca gca ttc gca tgg gec ggc caa 931 
Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe Ala Trp Ala Gly Gin 
265 270 275 

gca ggc gca gac atg atg acc gec acc aac cca acc tec gtg caa etc 979 
Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro Thr Ser Val Gin Leu 
280 285 290 

cag ggc ctt gee acc cag etc eta aac cct gga tec aac cag tea ctg 1027 
Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly Ser Asn Gin Ser Leu 
295 300 305 

age cct ctg etc aac gtc acc cgc gee tac att cca cag cca tea acc 1075 
Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr lie Pro Gin Pro Ser Thr 
310 315 320 325 

tgg ccc atg etc gca ggc gee ate tea ggg caa aca ccc ate cct gac 1123 
Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin Thr Pro lie Pro Asp 
330 335 340 

gta act gac acc ggc gac gac cca tac gtc ate gaa age ate aac gec 1171 
Val Thr Asp Thr Gly Asp Asp Pro Tyr Val lie Glu Ser lie Asn Ala 
345 350 355 

age gtc aac atg cag cgc atg gtc atg tgc aac gaa aac acc gtc gca 1219 
Ser Val Asn Met Gin Arg Met Val Met Cys Asn Glu Asn Thr Val Ala 
360 365 370 

cca gac cca gta gca atg gca cgc atg gee tgg aca age atg gtc acc 1267 
Pro Asp Pro Val Ala Met Ala Arg Met Ala Trp Thr Ser Met Val Thr 
375 380 385 

ggc gac gtc ttt gac att tac tec gtt aaa ttc age tec gga caa gee 1315 
Gly Asp Val Phe Asp lie Tyr Ser Val Lys Phe Ser Ser Gly Gin Ala 
390 395 400 405 

tgc tec ggc ate acc cca aca age ggc cgc cag cca acc gac gga tct 1363 
Cys Ser Gly lie Thr Pro Thr Ser Gly Arg Gin Pro Thr Asp Gly Ser 
410 415 420 
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caa eta gca gtc caa cca eta etc etc cag gga acc age gac cca caa 1411 
Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro Gin 
425 430 435 

acc cca tac tgg acc cac aac gag ctt gee gac gec atg aac gec cac 1459 
Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala His 
440 445 450 

gtg gtc acc gtc aac gga cca gga cac ggc caa tec ate ggc ggc acc 1507 
Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser lie Gly Gly Thr 
455 460 465 

aac caa gca ate aac gac att gtt gtg gac tac etc cgc acc gga cac 1555 
Asn Gin Ala lie Asn Asp lie Val Val Asp Tyr Leu Arg Thr Gly His 
470 475 480 485 

acc gac gec acc tgg gtc gaa ggc aac aca ccc acc cca att acg get 1603 
Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro Thr Pro lie Thr Ala 
490 495 500 

ggc taattgcttt ccacttagta gat 1629 
Gly 



<210> 142 
<211> 502 
<212> PRT 

<213> Corynebacterium. .glut ami cum 
<400> 142 

Met Pro Thr Ala Ala Ala Gin Glu Asn lie Arg Trp Glu Glu Cys Pro 
15 10 15 

Pro Gin Val Asp lie Ala Ser Ala Gin Cys Gly Ser lie Asp Val Pro 
20 25 30 

Met His Tyr Ser Asp Pro Ser Leu Gly Asp lie Ser Val Gly Phe Val 
35 40 45 

Lys Val Pro Ala Gin Gly Glu Lys His Gly Thr lie Phe Gly Asn Ser 
50 55 60 

Gly Gly Pro Gly Gly Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met 
65 70 75 80 

Asn Trp Pro Glu Ala Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin 
85 90 95 

Pro Arg Gly Met Val Gly Ser Thr Pro Val Asn Cys Asp Asn lie Ala 
100 105 110 

Pro Gly Tyr Asp Phe Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val 
115 120 125 

Lys Glu Ser Cys Glu lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr 
130 135 140 



Thr Asp Asn Thr Ala Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly 
145 150 155 160 
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Asp Asp Lys lie 



Ser Val Tyr Ala 
180 

Asp Ser Ala Met 
195 

Gin Glu Gin Gly 
210 

Ala Glu Asn Asn 
225 

Tyr Gin Asn Trp 



Thr Val Ala Pro 
260 

Ala Trp Ala Gly 
275 

Thr Ser Val Gin 
290 

Ser Asn Gin Ser 
305 

Pro Gin Pro Ser 



Thr Pro lie Pro 
340 

Glu Ser lie Asn 
355 

Glu Asn Thr Val 
370 

Thr Ser Met Val 
385 

Ser Ser Gly Gin 



Pro Thr Asp Gly 
420 

Thr Ser Asp Pro 
435 

Ala Met Asn Ala 
450 

Ser lie Gly Gly 
465 



Ser lie Phe Gly 
165 

Thr Arg Tyr Pro 



Ala Pro Ser Leu 
200 

Tyr Lys Asn Ser 
215 

Asp Thr Tyr Gly 
230 

Ser Asn Lys lie 
245 

Pro Pro Ala Gin 



Gin Ala Gly Ala 
280 

Leu Gin Gly Leu 
295 

Leu Ser Pro Leu 
310 

Thr Trp Pro Met 
325 

Asp Val Thr Asp 



Ala Ser Val Asn 
360 

Ala Pro Asp Pro 
375 

Thr Gly Asp Val 
390 

Ala Cys Ser Gly 
405 

Ser Gin Leu Ala 



Gin Thr Pro Tyr 
440 

His Val Val Thr 
455 

Thr Asn Gin Ala 
470 



Leu Ser Tyr Gly 
170 

Gin His Thr Asp 
185 

Ala Trp Asn Gly 



Leu Asn Asp Phe 
220 

Leu Gly Thr Thr 
235 

Val Ala Glu Thr 
250 

Val Gly Asp Val 
265 

Asp Met Met Thr 



Ala Thr Gin Leu 
300 

Leu Asn Val Thr 
315 

Leu Ala Gly Ala 
330 

Thr Gly Asp Asp 
345 

Met Gin Arg Met 



Val Ala Met Ala 
380 

Phe Asp lie Tyr 
395 

lie Thr Pro Thr 
410 

Val Gin Pro Leu 
425 

Trp Thr His Asn 



Val Asn Gly Pro 
460 

lie Asn Asp lie 
475 



Thr Tyr Leu Gly 
175 

Lys Val Val Leu 
190 

lie Met Ala Ser 
205 

Phe Thr Trp Val 



Pro Leu Ala Val 
240 

Gly Thr Asn Pro 
255 

Pro Pro Ala Phe 
270 

Ala Thr Asn Pro 
285 

Leu Asn Pro Gly 



Arg Ala Tyr lie 
320 

lie Ser Gly Gin 
335 

Pro Tyr Val lie 
350 

Val Met Cys Asn 
365 

Arg Met Ala Trp 



Ser Val Lys Phe 
400 

Ser Gly Arg Gin 
415 

Leu Leu Gin Gly 
430 

Glu Leu Ala Asp 
445 

Gly His Gly Gin 



Val Val Asp Tyr 
480 



Leu Arg Thr Gly His Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro 
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485 



Thr Pro lie Thr Ala Gly 
500 



490 



495 



<210> 143 
<211> 1114 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> FRXA00977 

<400> 143 

gaaaacaaac gtccttgaag ccgtaatgcc ccgttcgaca ataaaaaggg tagtagcagt 60 

tcttgccgcc tcgactgcgc ttagcccctt tttggtatca atg ccc act gca gca 115 

Met Pro Thr Ala Ala 
1 5 

gcg caa gaa aac ate cgc tgg gaa gaa tgc cca cct cag gta gat att 163 
Ala Gin Glu Asn lie Arg Trp Glu Glu Cys Pro Pro Gin Val Asp lie 
10 15 2 0 

gec tec get caa tgt ggc age ate gac gtg ccc atg. cac tat tct gat 211 
Ala Ser Ala Gin Cys Gly Ser lie Asp Val Pro Met His Tyr Ser Asp 
25 30 35 

ccc tea ctt ggc gat ate age gtg ggc ttt gtc aag gtc cct gee caa 259 
Pro Ser Leu Gly Asp lie Ser Val Gly Phe Val Lys Val Pro Ala Gin 
40 45 50 

ggc gaa aag cac ggc ace ate ttc ggt aac tec ggt ggc cct ggt ggc 3 07 
Gly Glu Lys His Gly Thr lie Phe Gly Asn Ser Gly Gly Pro Gly Gly 
55 60 65 

gat gee tat age ttc ttc ggc age caa tec atg aac tgg cca gaa gee 355 
Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met Asn Trp Pro Glu Ala 
70 75 80 85 

atg tac caa aac tac gac etc gtt gca gtg cag cct cgc gga atg gtc 403 
Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin Pro Arg Gly Met Val 
90 95 100 

ggc tec aca ccg gtt aac tgc gac aac ate gca cca gga tac gat ttc 451 
Gly Ser Thr Pro Val Asn Cys Asp Asn lie Ala Pro Gly Tyr Asp Phe 
105 110 115 

etc teg ctg etc ace cgc gaa ggc get ttc gtt aaa gaa tec tgc gag 499 
Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val Lys Glu Ser Cys Glu 
120 125 130 

ate ggc ace ccc ggc tac ace tec age ctg ace ace gac aac ace gee 547 
lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr Thr Asp Asn Thr Ala 
135 140 145 



aac gac tgg gag cgc gtc cgc caa gca ctt ggc gat gac aag ate tec 
Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly Asp Asp Lys lie Ser 



595 
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150 155 160 165 

ate ttc gga ctg tec tac gga acc tac etc gga teg gtc tac gec ace 643 
lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly Ser Val Tyr Ala Thr 
170 175 180 

cgc tac cca cag cac acc gac aag gtt gtc etc gat tec gca atg gcg 691 
Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu Asp Ser Ala Met Ala 
185 190 195 

ccc age ctg gca tgg aac ggc ate atg gee tec caa gaa cag ggc tac 739 
Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser Gin Glu Gin Gly Tyr 
200 205 210 

aaa aac tec etc aac gac ttc ttc acc tgg gtt gca gaa aac aac gac 787 
Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val Ala Glu Asn Asn Asp 
215 220 225 

acg tat ggc etc ggc act acc cca eta gee gtg tac caa aac tgg tea 835 
Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val Tyr Gin Asn Trp Ser 
230 235 240 245 

aac aag ate gtc gee gaa acc gga acc aac cca acc gtt get cca cca 883 
Asn Lys lie Val Ala Glu Thr Gly Thr Asn Pro Thr Val Ala Pro Pro 
250 255 260 

cca gca caa gtt ggc gat gtc cca cca gca ttc gca tgg gee ggc caa 931 
Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe Ala Trp Ala Gly. Gin 
265 270 ... 275 

gca ggc gca gac atg atg acc gee acc aac cca acc tec gtg caa etc 979 
Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro Thr Ser Val Gin Leu 
280 285 290 

cag ggc ctt gee acc cag etc eta aac cct gga tec aac cag tea ctg 1027 
Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly Ser Asn Gin Ser Leu 
295 300 305 

age cct ctg etc aac gtc acc cgc gee tac att cca cag cca tea acc 1075 
Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr lie Pro Gin Pro Ser Thr 
310 315 320 325 

tgg ccc atg etc gca ggc gee ate tea ggg caa aca ccc 1114 
Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin Thr Pro 
330 335 



<21'0> 144 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 144 

Met Pro Thr Ala Ala Ala Gin Glu Asn lie Arg Trp Glu Glu Cys Pro 
15 10 15 

Pro Gin Val Asp lie Ala Ser Ala Gin Cys Gly Ser lie Asp Val Pro 
20 25 30 

Met His Tyr Ser Asp Pro Ser Leu Gly Asp lie Ser Val Gly Phe Val 
35 40 45 
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Lys Val Pro Ala Gin Gly Glu Lys His Gly Thr lie Phe Gly Asn Ser 
50 55 60 

Gly Gly Pro Gly Gly Asp Ala Tyr Ser Phe Phe Gly Ser Gin Ser Met 
65 70 75 80 

Asn Trp Pro Glu Ala Met Tyr Gin Asn Tyr Asp Leu Val Ala Val Gin 
85 90 95 

Pro Arg Gly Met Val Gly Ser Thr Pro Val Asn Cys Asp Asn lie Ala 
100 105 110 

Pro Gly Tyr Asp Phe Leu Ser Leu Leu Thr Arg Glu Gly Ala Phe Val 
115 120 125 

Lys Glu Ser Cys Glu lie Gly Thr Pro Gly Tyr Thr Ser Ser Leu Thr 
130 135 140 

Thr Asp Asn Thr Ala Asn Asp Trp Glu Arg Val Arg Gin Ala Leu Gly 
145 150 155 160 

Asp Asp Lys lie Ser lie Phe Gly Leu Ser Tyr Gly Thr Tyr Leu Gly 
165 170 175 

Ser Val Tyr Ala Thr Arg Tyr Pro Gin His Thr Asp Lys Val Val Leu 
180 185 190 

Asp Ser Ala Met Ala Pro Ser Leu Ala Trp Asn Gly lie Met Ala Ser 
195 200 205 

Gin Glu Gin Gly Tyr Lys Asn Ser Leu Asn Asp Phe Phe Thr Trp Val 
210 215 220 

Ala Glu Asn Asn Asp Thr Tyr Gly Leu Gly Thr Thr Pro Leu Ala Val 
225 230 235 240 

Tyr Gin Asn Trp Ser Asn Lys lie Val Ala Glu Thr Gly Thr Asn Pro 
245 250 255 

Thr Val Ala Pro Pro Pro Ala Gin Val Gly Asp Val Pro Pro Ala Phe 
260 265 270 

Ala Trp Ala Gly Gin Ala Gly Ala Asp Met Met Thr Ala Thr Asn Pro 
275 280 285 

Thr Ser Val Gin Leu Gin Gly Leu Ala Thr Gin Leu Leu Asn Pro Gly 
290 295 300 

Ser Asn Gin Ser Leu Ser Pro Leu Leu Asn Val Thr Arg Ala Tyr lie 
305 310 315 320 

Pro Gin Pro Ser Thr Trp Pro Met Leu Ala Gly Ala lie Ser Gly Gin 
325 330 335 

Thr Pro 



<210> 145 
<211> 269 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . .'(246) 

<223> FRXA00982 

<400> 145 

tct caa eta gca gtc caa cca eta etc etc cag gga ace age gac cca 48 
Ser Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro 
15 10 15 

caa ace cca tac tgg ace cac aac gag ctt gee gac gee atg aac gec 96 
Gin Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala 
20 25 30 

cac gtg gtc ace gtc aac gga cca gga cac ggc caa tec ate ggc ggc 144 
His Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser lie Gly Gly 
35 40 , 45 

ace aac caa gca ate aac gac att gtt gtg gac tac etc cgc ace gga 192 
Thr Asn Gin Ala lie Asn Asp lie Val Val Asp Tyr Leu Arg Thr Gly 
50 55 60 

cac ace gac gec ace tgg gtc gaa ggc aac aca ccc ace cca att acg 240 
His Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro Thr Pro lie Thr 
65 70 75 80 

get ggc taattgcttt ccacttagta gat 269 
Ala Gly 



<210> 146 
<211> 82 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 146 

Ser Gin Leu Ala Val Gin Pro Leu Leu Leu Gin Gly Thr Ser Asp Pro 
15 10 15 

Gin Thr Pro Tyr Trp Thr His Asn Glu Leu Ala Asp Ala Met Asn Ala 
20 25 30 

His Val Val Thr Val Asn Gly Pro Gly His Gly Gin Ser lie Gly Gly 
35 40 45 

Thr Asn Gin Ala lie Asn Asp lie Val Val Asp Tyr Leu Arg Thr Gly 
50 55 60 

His Thr Asp Ala Thr Trp Val Glu Gly Asn Thr Pro Thr Pro lie Thr 
65 70 75 80 

Ala Gly 



<210> 147 
<211> 980 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (957) 
<223> RXN01181 

<400> 147 

tct gta ctg etc get cgc gac ttg gtg aac acc cct tea tea cac ctg 48 
Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

tac cca gag tec tac tea gta att gca tec aac gaa gcg tec aag cac 96 
Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

ggc ttg cag acc acc ate ctg gat gag aag cag ctt get gat caa ggt 144 
Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

ttc ggc ggc ate etc gca gtc ggt aac ggc tec tec cgc aag cct cgt 192 
Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

ctg ctg cgc ate gat tgg aag cca cgc aag get aag aag teg ate get 240 
Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser lie Ala 
65 70 75 80 

ttg gtt ggc aag ggc ate acc ttt gac acc ggc gga att tec ate aag 288 
Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

cct ggc gca age atg gag aac atg ate tec gac atg ggt gga tec gca 33 6 
Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 

tec gta ttg gee acc att ate get gca get cgt ttg aac ctg teg ate 384 
Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 

aac gtc ttc gcg ttc eta cca atg get gag aac atg cca tec ggt gac 432 
Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

get ttc cgc ccc ggc gat gtc ate act cat ttc ggt ggt ate acc tec 480 
Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly lie Thr Ser 
145 150 155 160 

gaa ate ttg aac acc gac get gaa ggc cgc etc att ctg gca gat gee 52 8 
Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu lie Leu Ala Asp Ala 
165 170 175 

att get tac get tct gaa gat aag cct gac tac etc att gat gcg gca 576 
lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu lie Asp Ala Ala 
180 185 190 



acc ctg act ggt get caa tta gtc get tta ggc ctg egg act tea ggt 
Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 



624 
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gtc atg ggt acc gat gag ttc cgc gac age gtt gec aag act ggc cgc 672 
Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

gag gtt ggc gag caa gca tgg gca atg cct ctt cct gaa gag etc gat 72 0 
Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

gag cag gtt aag tec cct gtc get gac ctg cgc aat gtc acc aat tec 768 
Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

cgt ttc gca gga atg tct get gcg ggt cgt tac ttg cag gaa ttc gtt 816 
Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

ggt gee gac ate gag tgg get cac gtc gat ate get ggc cct gca tac 864 
Gly Ala Asp lie Glu Trp Ala His Val Asp lie Ala Gly Pro Ala Tyr 
275 280 285 

aac act get ggt gaa ttc ggt tac acg cca aag cgc gca acc gga caa 912 
Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
290 295 300 

cca gtg cgc acc ttc gtt cag gtt ctg aag gat ctg teg gaa age 957 
Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 

taaaegctag ttaaagatca gga 980 



<210> 148 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 148 

Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser lie Ala 
65 70 75 80 

Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 



Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 
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Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly lie Thr Ser 
145 150 155 160 

Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu lie Leu Ala Asp Ala 
165 170 175 

lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu lie Asp Ala Ala 
180 185 190 

Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

Gly Ala Asp lie Glu Trp Ala His Val Asp lie Ala Gly Pro Ala Tyr 
275 * 280 285 

Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
290 295 300 

Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 



<210> 149 
<211> 980 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (957) 
<223> FRXA01181 

<400> 149 

tct gta ctg etc get cgc gac ttg gtg aac ace cct tea tea cac ctg 48 
Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

tac cca gag tec tac tea gta att gca tec aac gaa gcg tec aag cac 96 
Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

ggc ttg cag ace ace ate ctg gat gag aag cag ctt get gat caa ggt 144 
Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 



ttc ggc ggc ate etc gca gtc ggt aac ggc tec tec cgc aag cct cgt 192 
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Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

ctg ctg cgc ate gat tgg aag cca cgc aag get aag aag teg ate get 240 
Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys Ser lie Ala 
65 70 75 80 

ttg gtt ggc aag ggc ate ace ttt gac ace ggc gga att tec ate aag 288 
Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

cct ggc gca age atg gag aac atg ate tec gac atg ggt gga tec gca 336 
Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 

tec gta ttg gee ace att ate get gca get cgt ttg aac ctg teg ate 384 
Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 

aac gtc ttc gcg ttc eta cca atg get gag aac atg cca tec ggt gac 432 
Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

get ttc cgc ccc ggc gat gtc ate act cat ttc ggt ggt ate ace tec 480 
Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly lie Thr Ser 
145 150 155 160 

gaa ate ttg aac ace gac get gaa ggc cgc etc att ctg gca gat gee 528 
Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu lie Leu Ala Asp Ala 
165 170 175 

att get tac get tct gaa gat aag cct gac tac etc att gat gcg gca 576 
lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu lie Asp Ala Ala 
180 185 190 

ace ctg act ggt get caa tta gtc get tta ggc ctg egg act tea ggt 624 
Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

gtc atg ggt acc gat gag ttc cgc gac age gtt gee aag act ggc cgc 672 
Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

gag gtt ggc gag caa gca tgg gca atg cct ctt cct gaa gag etc gat 720 
Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 

gag cag gtt aag tec cct gtc get gac ctg cgc aat gtc acc aat tec 768 
Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
245 250 255 

cgt ttc gca gga atg tct get gcg ggt cgt tac ttg cag gaa ttc gtt 816 
Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

ggt gee gac ate gag tgg get cac gtc gat ate get ggc cct gca tac 864 
Gly Ala Asp lie Glu Trp Ala His Val Asp lie Ala Gly Pro Ala Tyr 
275 280 285 



aac act get ggt gaa ttc ggt tac acg cca aag cgc gca acc gga caa 912 
Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
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290 295 300 

cca gtg cgc acc ttc gtt cag gtt ctg aag gat ctg teg gaa age 957 
Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 

taaaegctag ttaaagatca gga 98 0 



<210> 150 
<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 150 

Ser Val Leu Leu Ala Arg Asp Leu Val Asn Thr Pro Ser Ser His Leu 
15 10 15 

Tyr Pro Glu Ser Tyr Ser Val lie Ala Ser Asn Glu Ala Ser Lys His 
20 25 30 

Gly Leu Gin Thr Thr lie Leu Asp Glu Lys Gin Leu Ala Asp Gin Gly 
35 40 45 

Phe Gly Gly lie Leu Ala Val Gly Asn Gly Ser Ser Arg Lys Pro Arg 
50 55 60 

Leu Leu Arg lie Asp Trp Lys Pro Arg Lys Ala Lys Lys. Ser lie Ala 
65 70 75 80 

Leu Val Gly Lys Gly lie Thr Phe Asp Thr Gly Gly lie Ser lie Lys 
85 90 95 

Pro Gly Ala Ser Met Glu Asn Met lie Ser Asp Met Gly Gly Ser Ala 
100 105 110 

Ser Val Leu Ala Thr lie lie Ala Ala Ala Arg Leu Asn Leu Ser lie 
115 120 125 

Asn Val Phe Ala Phe Leu Pro Met Ala Glu Asn Met Pro Ser Gly Asp 
130 135 140 

Ala Phe Arg Pro Gly Asp Val lie Thr His Phe Gly Gly lie Thr Ser 
145 150 155 160 

Glu lie Leu Asn Thr Asp Ala Glu Gly Arg Leu lie Leu Ala Asp Ala 
165 170 175 

lie Ala Tyr Ala Ser Glu Asp Lys Pro Asp Tyr Leu lie Asp Ala Ala 
180 185 190 

Thr Leu Thr Gly Ala Gin Leu Val Ala Leu Gly Leu Arg Thr Ser Gly 
195 200 205 

Val Met Gly Thr Asp Glu Phe Arg Asp Ser Val Ala Lys Thr Gly Arg 
210 215 220 

Glu Val Gly Glu Gin Ala Trp Ala Met Pro Leu Pro Glu Glu Leu Asp 
225 230 235 240 



Glu Gin Val Lys Ser Pro Val Ala Asp Leu Arg Asn Val Thr Asn Ser 
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245 250 255 

Arg Phe Ala Gly Met Ser Ala Ala Gly Arg Tyr Leu Gin Glu Phe Val 
260 265 270 

Gly Ala Asp lie Glu Trp Ala His Val Asp lie Ala Gly Pro Ala Tyr 
275 280 285 

Asn Thr Ala Gly Glu Phe Gly Tyr Thr Pro Lys Arg Ala Thr Gly Gin 
290 295 300 

Pro Val Arg Thr Phe Val Gin Val Leu Lys Asp Leu Ser Glu Ser 
305 310 315 



<210> 151 
<211> 2724 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2701) 
<223> RXN01014 

<400> 151 

tcttaaagtt ttctagcaat ccacactagg cgcgaactat cgtggtgtca ttgcgcacct 60 

tctaagggta gcgccccctc aaatttcaag gagcattaaa ttg acg tec act aat 115- 

Leu Thr Ser Thr Asn 
1 5 

etc acc cga cag gaa get teg gat cgt teg agg tta ctg agt gta gaa 163 
Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg Leu Leu Ser Val Glu 
10 15 20 

aac tat gac att gca ctt gat etc aac aac ggt gat gag ttt ttt agt 211 
Asn Tyr Asp lie Ala Leu Asp Leu Asn Asn Gly Asp Glu Phe Phe Ser 
25 30 35 

tec tec acc gtt gtc age ttc act gtc agg aag get ggc gat acc ttt 259 
Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys Ala Gly Asp Thr Phe 
40 45 50 

att gat etc cgc gca gca age gtt gag gag gtt cgc ctg gac aat gtg 307 
lie Asp Leu Arg Ala Ala Ser Val Glu Glu Val Arg Leu Asp Asn Val 
55 60 65 

tec ate aaa gat gag get eta acc ctt ggc aag aac ggc tac gac gag 355 
Ser lie Lys Asp Glu Ala Leu Thr Leu Gly Lys Asn Gly Tyr Asp Glu 
70 75 80 85 

acg ttc ggc ate gee ctg aag ggt ctt act ccc ggc gcg cac acc ttg 403 
Thr Phe Gly lie Ala Leu Lys Gly Leu Thr Pro Gly Ala His Thr Leu 
90 95 100 

egg gta acg gcg tct ate ccc tat tec cgc acc ggt gaa ggc ctg cac 451 
Arg Val Thr Ala Ser lie Pro Tyr Ser Arg Thr Gly Glu Gly Leu His 
105 110 115 



cgc atg gtg gat cca gca gac aat gag gtg tat ttg tac acc cag ttt 



499 
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Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr Leu Tyr Thr Gin Phe 
120 125 130 

gag acc gcc gat gcc aag cgt atg ttc gcg tgt ttc gat cag cca gac 547 
Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys Phe Asp Gin Pro Asp 
135 140 145 

etc aag get acc tat gat ctg aac ate aaa act cct aag ggt tgg aag 595 
Leu Lys Ala Thr Tyr Asp Leu Asn lie Lys Thr Pro Lys Gly Trp Lys 
150 155 160 165 

ate att tec aac tct gag cag cag gtt tec act cag cac act gat tac 643 
lie lie Ser Asn Ser Glu Gin Gin Val Ser Thr Gin His Thr Asp Tyr 
170 175 180 

gat acc cac att tec cga gtg gac tat ccc etc tec acc tac ctg att 691 
Asp Thr His lie Ser Arg Val Asp Tyr Pro Leu Ser Thr Tyr Leu lie 
185 190 195 

gcg gtg tgc gcg ggt cgt tac cac gag gtg tgc gat gtc tgg aag ggt 73 9 
Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys Asp Val Trp Lys Gly 
200 205 210 

acg etc acc cac cat gca gaa aca cct gcc gat cag cca act gag ctg 787 
Thr Leu Thr His His Ala Glu Thr Pro Ala Asp Gin Pro Thr Glu Leu 
215 220 225 

act gtt ccg ctt get etc tac tgc cgc agt tct ttg get aaa gat ctt 835 
Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser Leu Ala Lys Asp Leu * 
230 235 240 245 

gat gcg gtg cgt ctg ttt acc gaa acg aag cag ggc ttt gat tgg tac 883 
Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin Gly Phe Asp Trp Tyr 
250 255 260 

cac cgc aac ttc ggt gtg gcg tac cca ttc ggc aag tac gat cag ate 931 
His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly Lys Tyr Asp Gin lie 
265 270 275 

ttc gtc cct gaa ttt aat get ggc gcg atg gag aac gcc ggc get gtc 97 9 
Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu Asn Ala Gly Ala Val 
280 285 290 

acc ate cgc gat gag tac gtt ttt gca tec aag gca acc cgt tac cgc 1027 
Thr lie Arg Asp Glu Tyr Val Phe Ala Ser Lys Ala Thr Arg Tyr Arg 
295 300 305 

tac gag cgc cgc get gaa acc ate ctt cac gag etc get cac atg tgg 1075 
Tyr Glu Arg Arg Ala Glu Thr He Leu His Glu Leu Ala His Met Trp 
310 315 320 325 

ttc ggt gtg ctg gtg acc atg cag tgg tgg gat gat ctg tgg etc aac 1123 
Phe Gly Val Leu Val Thr Met Gin Trp Trp Asp Asp Leu Trp Leu Asn 
330 335 340 

gag tec ttc gcc act tgg tec gcg gca att tct cag get gag gaa act 1171 
Glu Ser Phe Ala Thr Trp Ser Ala Ala He Ser Gin Ala Glu Glu Thr 
345 350 355 

gaa tac aac act gca tgg gtg act ttc gcc aat gtg gag aag teg tgg 1219 
Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala Asn Val Glu Lys Ser Trp 



BGI-132CP 244 



360 365 370 

gcg tac cag cag gat cag ctg cct tec acc cac ccg gtg ttc tct gac 1267 
Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr His Pro Val Phe Ser Asp 
375 380 385 

gga tac gac att gag act gtc gac cag aac ttc gac ggc ate acc tac 1315 
Gly Tyr Asp lie Glu Thr Val Asp Gin Asn Phe Asp Gly lie Thr Tyr 
390 395 400 405 

gca aag ggc gec teg gtg etc aag cag ctg cag gca tac gtt ggc cgt 1363 
Ala Lys Gly Ala Ser Val Leu Lys Gin Leu Gin Ala Tyr Val Gly Arg 
410 415 420 

gag gaa ttc ctg gca ggc gta cgc agg cac ttt gec aac cac gca tgg 1411 
Glu Glu Phe Leu Ala Gly Val Arg Arg His Phe Ala Asn His Ala Trp 
425 430 435 

ggc aac gec age ttt gat gat ctg etc ggc gee etc gag cag tec tec 1459 
Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly Ala Leu Glu Gin Ser Ser 
440 445 450 

ggc cgc gac etc tec gac tgg gca aac cag tgg etc aag acc acc ggc 1507 
Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin Trp Leu Lys Thr Thr Gly 
455 460 465 

ate aac acc etc ggc gca aag ttc acc acc gac aac ggc aaa tac acc 1555 
lie Asn Thr Leu Gly Ala Lys Phe Thr Thr Asp Asn Gly Lys Tyr Thr 
470 475 ... 480 485 

tec ttc tec gtc acc cag acc ggc gee gcg ccg ggt gec ggt gag ctg 1603 
Ser Phe Ser Val Thr Gin Thr Gly Ala Ala Pro Gly Ala Gly Glu Leu 
490 495 500 * 

egg act cac cgc ate gcg gtg ggt ctt tat aag ctt gtc gac gga tec 1651 
Arg Thr His Arg lie Ala Val Gly Leu Tyr Lys Leu Val Asp Gly Ser 
505 510 515 

etc aac cgc tac gca cga gta gaa ctt gac tgc agt ggc gcg teg aca 1699 
Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp Cys Ser Gly Ala Ser Thr 
520 525 530 

age gtt gaa gag ate gtt gga ctt gag cag get gac ttc gtg ctg gtc 1747 
Ser Val Glu Glu lie Val Gly Leu Glu Gin Ala Asp Phe Val Leu Val 
535 540 545 

aac gat gat gat ctg acg tat gcg ctg ctg gat ctg gat gat gat tea 1795 
Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu Asp Leu Asp Asp Asp Ser 
550 555 560 565 

cgc aat ttt gtc ate gac aat att gat aag ttc age gac cct atg cct 1843 
Arg Asn Phe Val lie Asp Asn lie Asp Lys Phe Ser Asp Pro Met Pro 
570 575 580 

cgc acg ctg gtg tgg tec get gcg tgg gag atg act cgc get ggt cag 1891 
Arg Thr Leu Val Trp Ser Ala Ala Trp Glu Met Thr Arg Ala Gly Gin 
585 590 595 



atg aag get cgt gat ttc ate gcg ctg gtt get cgt ggc get get gcg 
Met Lys Ala Arg Asp Phe lie Ala Leu Val Ala Arg Gly Ala Ala Ala 
600 605 610 



1939 
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gaa act gaa att get gtg ctg gag cgc att etc gcg cag get acc tct 1987 
Glu Thr Glu lie Ala Val Leu Glu Arg lie Leu Ala Gin Ala Thr Ser 
615 620 625 

gcg ctg aag age tac gec gac cca gcg tgg gca gaa gca act gga aat 2035 
Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp Ala Glu Ala Thr Gly Asn 
630 635 640 645 

gac ctg ctg gee gat get ttc ctt gag ggt get cgc tec gca gaa cca 2083 
Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly Ala Arg Ser Ala Glu Pro 
650 655 660 

gac tec gac act cag ttg gcg ttc att cag get ctg gca aaa gca acg 2131 
Asp Ser Asp Thr Gin Leu Ala Phe lie Gin Ala Leu Ala Lys Ala Thr 
665 670 675 

etc aat gat get get gee gat tac ttc cgc gac att ctt gee ggc aac 2179 
Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg Asp lie Leu Ala Gly Asn 
680 685 690 

gtc gaa ggc ctg acc gtg gat cct gac ctg cgt tgg tgg gca ctg act 2227 
Val Glu Gly Leu Thr Val Asp Pro Asp Leu Arg Trp Trp Ala Leu Thr 
695 700 705 

gcg ctt ate gee cgt ggt gac ate gag get gtc gaa gat gca ate gec 2275 
Ala Leu lie Ala Arg Gly Asp lie Glu Ala Val Glu Asp Ala lie Ala 
710 715 720 725 

get gaa ctt tec cgc gac aac tec agt gee tec ttc etc gca tea ctt 2323 
Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala Ser Phe Leu Ala Ser Leu 
730 735 740 

cga gec ggt gee get gtg aac act gaa gaa gtg aag get get gca tac 2371 
Arg Ala Gly Ala Ala Val Asn Thr Glu Glu Val Lys Ala Ala Ala Tyr 
745 750 755 

aag cat gtc acg gca gtt gat agt ggc eta tec aac ctg gag ctg cgc 2419 
Lys His Val Thr Ala Val Asp Ser Gly Leu Ser Asn Leu Glu Leu Arg 
760 765 770 

cac aag att gaa ggc etc aca ttc act ggc tct tct gaa ctg ctg caa 2467 
His Lys lie Glu Gly Leu Thr Phe Thr Gly Ser Ser Glu Leu Leu Gin 
775 780 785 

gee tac aac gag cag tac ttc gaa ate ctt gat gat gtg tgg gcg aac 2515 
Ala Tyr Asn Glu Gin Tyr Phe Glu lie Leu Asp Asp Val Trp Ala Asn 
790 795 800 805 

ttc tec ggc gaa atg gca cag cag ate gtc etc gga ctg ttc cct tea 2563 
Phe Ser Gly Glu Met Ala Gin Gin lie Val Leu Gly Leu Phe Pro Ser 
810 815 820 

tgg aac gtt tec gaa gag ggt etc aag cgt acc gac gag ttt ctt gat 2 611 
Trp Asn Val Ser Glu Glu Gly Leu Lys Arg Thr Asp Glu Phe Leu Asp 
825 830 835 

ggc gaa cat gtc gca ggc ate aag cga att gtt tec gaa tec etc gac 2659 
Gly Glu His Val Ala Gly lie Lys Arg lie Val Ser Glu Ser Leu Asp 
840 845 850 
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cgc act gcc cgt get ctg cgc aac cgt gcg gca gat get gcg 2701 
Arg Thr Ala Arg Ala Leu Arg Asn Arg Ala Ala Asp Ala Ala 
855 860 865 

taagtaaaag attctcaatc cca 2724 



<210> 152 
<211> 867 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 152 

Leu Thr Ser Thr Asn Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg 
1 5 10 15 

Leu Leu Ser Val Glu Asn Tyr Asp lie Ala Leu Asp Leu Asn Asn Gly 
20 25 30 

Asp Glu Phe Phe Ser Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys 
35 40 45 

Ala Gly Asp Thr Phe He Asp Leu Arg Ala Ala Ser Val Glu Glu Val 
50 55 60 

Arg Leu Asp Asn Val Ser He Lys Asp. Glu Ala Leu Thr Leu Gly Lys 
65 70 75 80 

Asn Gly Tyr Asp Glu Thr Phe Gly lie Ala Leu Lys Gly Leu Thr Pro 
85 90 - 95 

Gly Ala His Thr Leu Arg Val Thr Ala Ser He Pro Tyr Ser Arg Thr 
100 105 iio 

Gly Glu Gly Leu His Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr 
115 120 125 

Leu Tyr Thr Gin Phe Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys 
130 135 140 

Phe Asp Gin Pro Asp Leu Lys Ala Thr Tyr Asp Leu Asn He Lys Thr 
145 150 155 160 

Pro Lys Gly Trp Lys He He Ser Asn Ser Glu Gin Gin Val Ser Thr 
165 170 175 

Gin His Thr Asp Tyr Asp Thr His He Ser Arg Val Asp Tyr Pro Leu 
180 185 190 

Ser Thr Tyr Leu He Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys 
195 200 205 

Asp Val Trp Lys Gly Thr Leu Thr His His Ala Glu Thr Pro Ala Asp 
210 215 220 

Gin Pro Thr Glu Leu Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser 
225 230 235 240 

Leu Ala Lys Asp Leu Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin 
245 250 255 
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Gly Phe Asp Trp 
260 

Lys Tyr Asp Gin 
275 

Asn Ala Gly Ala 
290 

Ala Thr Arg Tyr 
305 

Leu Ala His Met 



Asp Leu Trp Leu 
340 

Gin Ala Glu Glu 
355 

Val Glu Lys Ser 
370 

Pro Val Phe Ser 
385 

Asp Gly lie Thr 



Ala Tyr Val Gly 
420 

Ala Asn His Ala 
435 

Leu Glu Gin Ser 
450 

Leu Lys Thr Thr 
465 

Asn Gly Lys Tyr 



Gly Ala Gly Glu 
500 

Leu Val Asp Gly 
515 

Ser Gly Ala Ser 
530 

Asp Phe Val Leu 
545 

Leu Asp Asp Asp 



Tyr His Arg Asn 



lie Phe Val Pro 
280 

Val Thr lie Arg 
295 

Arg Tyr Glu Arg 
310 

Trp Phe Gly Val 
325 

Asn Glu Ser Phe 



Thr Glu Tyr Asn 
360 

Trp Ala Tyr Gin 
375 

Asp Gly Tyr Asp 
390 

Tyr Ala Lys Gly 
405 

Arg Glu Glu Phe 



Trp Gly Asn Ala 
440 

Ser Gly Arg Asp 
455 

Gly lie Asn Thr 
470 

Thr Ser Phe Ser 
485 

Leu Arg Thr His 



Ser Leu Asn Arg 
520 

Thr Ser Val Glu 
535 

Val Asn Asp Asp 
550 

Ser Arg Asn Phe 
565 



Phe Gly Val Ala 
265 

Glu Phe Asn Ala 



Asp Glu Tyr Val 
300 

Arg Ala Glu Thr 
315 

Leu Val Thr Met 
330 

Ala Thr Trp Ser 
345 

Thr Ala Trp Val 



Gin Asp Gin Leu 
380 

lie Glu Thr Val 
395 

Ala Ser Val Leu 
410 

Leu Ala Gly Val 
425 

Ser Phe Asp Asp 



Leu Ser Asp Trp 
460 

Leu Gly Ala Lys 
475 

Val Thr Gin Thr 
490 

Arg lie Ala Val 
505 

Tyr Ala Arg Val 



Glu lie Val Gly 
540 

Asp Leu Thr Tyr 
555 

Val lie Asp Asn 
570 



Tyr Pro Phe Gly 
270 

Gly Ala Met Glu 
285 

Phe Ala Ser Lys 



lie Leu His Glu 
320 

Gin Trp Trp Asp 
335 

Ala Ala lie Ser 
350 

Thr Phe Ala Asn 
365 

Pro Ser Thr His 



Asp Gin Asn Phe 
400 

Lys Gin Leu Gin 
415 

Arg Arg His Phe 
430 

Leu Leu Gly Ala 
445 

Ala Asn Gin Trp 



Phe Thr Thr Asp 
480 

Gly Ala Ala Pro 
495 

Gly Leu Tyr Lys 
510 

Glu Leu Asp Cys 
525 

Leu Glu Gin Ala 



Ala Leu Leu Asp 
560 

lie Asp Lys Phe 
575 



Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu Met 
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580 585 590 

Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe lie Ala Leu Val Ala 
595 600 605 

Arg Gly Ala Ala Ala Glu Thr Glu lie Ala Val Leu Glu Arg lie Leu 
610 615 620 

Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp Ala 
625 630 635 640 

Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly Ala 
645 650 655 

Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe lie Gin Ala 
660 665 670 

Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg Asp 
675 680 685 

lie Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu Arg 
690 695 700 

Trp Trp Ala Leu Thr Ala Leu lie Ala Arg Gly Asp lie Glu Ala Val 
705 710 715 720 

Glu Asp Ala lie Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala Ser 
725 730 735 

Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu Val 
740 745 750 

Lys Ala Ala Ala Tyr Lys His Val Thr Ala Val Asp Ser Gly Leu Ser 
755 760 765 

Asn Leu Glu Leu Arg His Lys lie Glu Gly Leu Thr Phe Thr Gly Ser 
770 775 780 

Ser Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu lie Leu Asp 
785 790 795 800 

Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin lie Val Leu 
805 810 815 

Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg Thr 
820 825 830 

Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly lie Lys Arg lie Val 
835 840 845 

Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn Arg Ala Ala 
850 855 860 



Asp Ala Ala 
865 



<210> 153 
<211> 1578 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (1) . . (1578) 

<223> FRXA01014 

<400> 153 

gat gat ctg tgg etc aac gag tec ttc gec act tgg tec gcg gca att 48 
Asp Asp Leu Trp Leu Asn Glu Ser Phe Ala Thr Trp Ser Ala Ala lie 
15 10 15 

tct cag get gag gaa act gaa tac aac act gca tgg gtg act ttc gec 96 
Ser Gin Ala Glu. Glu Thr Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala 
20 25 30 

aat gtg gag aag teg tgg gcg tac cag cag gat cag ctg cct tec ace 144 
Asn Val Glu Lys Ser Trp Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr 
35 40 45 

cac ccg gtg ttc tct gac gga tac gac att gag act gtc gac cag aac 192 
His Pro Val Phe Ser Asp Gly Tyr Asp lie Glu Thr Val Asp Gin Asn 
50 55 60 

ttc gac ggc ate ace tac gca aag ggc gec teg gtg etc aag cag ctg 240 
Phe Asp Gly lie Thr Tyr Ala Lys Gly Ala Ser Val Leu Lys Gin Leu 
65 70 75 80 

cag gca tac gtt ggc cgt gag gaa ttc ctg gca ggc gta cgc agg. cac 2 88 
Gin Ala Tyr Val Gly Arg- Glu Glu Phe Leu Ala Gly Val Arg Arg His 
85 90 95 

ttt gee aac cac gca tgg ggc aac gee age ttt gat gat ctg etc ggc 336 
Phe Ala Asn His Ala Trp Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly 
100 105 110 

gee etc gag cag tec tec ggc cgc gac etc tec gac tgg gca aac cag 384 
Ala Leu Glu Gin Ser Ser Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin 
115 120 125 

tgg etc aag acc acc ggc ate aac ace etc ggc gca aag ttc acc acc 432 
Trp Leu Lys Thr Thr Gly lie Asn Thr Leu Gly Ala Lys Phe Thr Thr 
130 135 140 

gac aac ggc aaa tac acc tec ttc tec gtc acc cag acc ggc gee gcg 480 
Asp Asn Gly Lys Tyr Thr Ser Phe Ser Val Thr Gin Thr Gly Ala Ala 
145 150 155 160 

ccg ggt gee ggt gag ctg egg act cac cgc ate gcg gtg ggt ctt tat 528 
Pro Gly Ala Gly Glu Leu Arg Thr His Arg lie Ala Val Gly Leu . Tyr 
165 170 175 

aag ctt gtc gac gga tec etc aac cgc tac gca cga gta gaa ctt gac 576 
Lys Leu Val Asp Gly Ser Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp 
180 185 190 

tgc agt ggc gcg teg aca age gtt gaa gag ate gtt gga ctt gag cag 624 
Cys Ser Gly Ala Ser Thr Ser Val Glu Glu lie Val Gly Leu Glu Gin 
195 200 205 



get gac ttc gtg ctg gtc aac gat gat gat ctg acg tat gcg ctg ctg 672 
Ala Asp Phe Val Leu Val Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu 
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210 215 220 

gat ctg gat gat gat tea cgc aat ttt gtc ate gac aat att gat aag 720 
Asp Leu Asp Asp Asp Ser Arg Asn Phe Val lie Asp Asn lie Asp Lys 
225 230 235 240 

ttc age gac cct atg cct cgc acg ctg gtg tgg tec get gcg tgg gag 768 
Phe Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu 
245 250 255 

atg act cgc get ggt cag atg aag get cgt gat ttc ate gcg ctg gtt 816 
Met Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe lie Ala Leu Val 
260 265 270 

get cgt ggc get get gcg gaa act gaa att get gtg ctg gag cgc att 864 
Ala Arg Gly Ala Ala Ala Glu Thr Glu He Ala Val Leu Glu Arg He 
275 280 285 

etc gcg cag get ace tct gcg ctg aag age tac gee gac cca gcg tgg 912 
Leu Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp 
290 295 300 

gca gaa gca act gga aat gac ctg ctg gee gat get ttc ctt gag ggt 960 
Ala Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly 
305 310 315 320 

get cgc tec gca gaa cca gac tec gac act cag ttg gcg ttc att cag 1008 
Ala Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe He Gin 
325 330 335 

get ctg gca aaa gca acg etc aat gat get get gee gat tac ttc cgc 1056 
Ala Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg 
340 345 350 

gac att ctt gee ggc aac gtc gaa ggc ctg ace gtg gat cct gac ctg 1104 
Asp He Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu 
355 360 365 

cgt tgg tgg gca ctg act gcg ctt ate gee cgt ggt gac ate gag get 1152 
Arg Trp Trp Ala Leu Thr Ala Leu He Ala Arg Gly Asp He Glu Ala 
370 375 380 

gtc gaa gat gca ate gee get gaa ctt tec cgc gac aac tec agt gee 1200 
Val Glu Asp Ala He Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala 
385 390 395 400 

tec ttc etc gca tea ctt cga gee ggt gee get gtg aac act gaa gaa 1248 
Ser Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu 
405 410 415 

gtg aag get get gca tac aag cat gtc ccg gca gtt gat agt ggc eta 1296 
Val Lys Ala Ala Ala Tyr Lys His Val Pro Ala Val Asp Ser Gly Leu 
420 425 430 

tec aac ctg gag ctg cgc cac aag att gaa ggc etc aca ttc act ggc 1344 
Ser Asn Leu Glu Leu Arg His Lys He Glu Gly Leu Thr Phe Thr Gly 
435 440 445 



tct ttt gaa ctg ctg caa gee tac aac gag cag tac ttc gaa ate ctt 
Ser Phe Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu He Leu 
450 455 460 



1392 
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gat gat gtg tgg gcg aac ttc tec ggc gaa atg gca cag cag ate gtc 1440 
Asp Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin lie Val 
465 470 475 480 

etc gga ctg ttc cct tea tgg aac gtt tec gaa gag ggt etc aag cgt 1488 
Leu Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg 
485 490 495 

ace gac gag ttt ctt gat ggc gaa cat gtc gca ggc ate aag cga att 1536 
Thr Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly lie Lys Arg lie 
500 505 510 

gtt tec gaa tec etc gac cgc act gee cgt get ctg cgc aac 1578 
Val Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn 
515 520 525 



<210> 154 
<211> 526 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 154 

Asp Asp Leu Trp Leu Asn Glu Ser Phe Ala Thr Trp Ser Ala Ala lie 
15 10 15 

Ser Gin Ala Glu Glu Thr Glu Tyr Asn Thr Ala Trp Val Thr Phe Ala 
20 ~ 25 30 

Asn Val Glu Lys Ser Trp Ala Tyr Gin Gin Asp Gin Leu Pro Ser Thr 
35 40 45 

His Pro Val Phe Ser Asp Gly Tyr Asp lie Glu Thr Val Asp Gin Asn 
50 55 60 

Phe Asp Gly lie Thr Tyr Ala Lys Gly Ala Ser Val Leu Lys Gin Leu 
65 70 75 80 

Gin Ala Tyr Val Gly Arg Glu Glu Phe Leu Ala Gly Val Arg Arg His 
85 90 95 

Phe Ala Asn His Ala Trp Gly Asn Ala Ser Phe Asp Asp Leu Leu Gly 
100 105 110 

Ala Leu Glu Gin Ser Ser Gly Arg Asp Leu Ser Asp Trp Ala Asn Gin 
115 120 125 

Trp Leu Lys Thr Thr Gly lie Asn Thr Leu Gly Ala Lys Phe Thr Thr 
130 135 140 

Asp Asn Gly Lys Tyr Thr Ser Phe Ser Val Thr Gin Thr Gly Ala Ala 
145 150 155 160 

Pro Gly Ala Gly Glu Leu Arg Thr His Arg lie Ala Val Gly Leu Tyr 
165 170 175 

Lys Leu Val Asp Gly Ser Leu Asn Arg Tyr Ala Arg Val Glu Leu Asp 
180 185 190 



Cys Ser Gly Ala Ser Thr Ser Val 



Glu Glu lie Val Gly Leu Glu Gin 
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Ala Asp Phe Val Leu Val Asn Asp Asp Asp Leu Thr Tyr Ala Leu Leu 
210 215 220 

Asp Leu Asp Asp Asp Ser Arg Asn Phe Val lie Asp Asn lie Asp Lys 
225 230 235 240 

Phe Ser Asp Pro Met Pro Arg Thr Leu Val Trp Ser Ala Ala Trp Glu 
245 250 255 

Met Thr Arg Ala Gly Gin Met Lys Ala Arg Asp Phe lie Ala Leu Val 
260 265 270 

Ala Arg Gly Ala Ala Ala Glu Thr Glu lie Ala Val Leu Glu Arg lie 
275 280 285 

Leu Ala Gin Ala Thr Ser Ala Leu Lys Ser Tyr Ala Asp Pro Ala Trp 
290 295 300 

Ala Glu Ala Thr Gly Asn Asp Leu Leu Ala Asp Ala Phe Leu Glu Gly 
305 310 315 320 

Ala Arg Ser Ala Glu Pro Asp Ser Asp Thr Gin Leu Ala Phe lie Gin 
325 330 335 

Ala Leu Ala Lys Ala Thr Leu Asn Asp Ala Ala Ala Asp Tyr Phe Arg 
340 345 350 

Asp lie Leu Ala Gly Asn Val Glu Gly Leu Thr Val Asp Pro Asp Leu 
355 360 365 

Arg Trp Trp Ala Leu Thr Ala Leu lie Ala Arg Gly Asp lie Glu Ala 
370 375 380 

Val Glu Asp Ala lie Ala Ala Glu Leu Ser Arg Asp Asn Ser Ser Ala 
385 390 395 400 

Ser Phe Leu Ala Ser Leu Arg Ala Gly Ala Ala Val Asn Thr Glu Glu 
405 410 415 

Val Lys Ala Ala Ala Tyr Lys His Val Pro Ala Val Asp Ser Gly Leu 
420 425 430 

Ser Asn Leu Glu Leu Arg His Lys lie Glu Gly Leu Thr Phe Thr Gly 
435 440 445 

Ser Phe Glu Leu Leu Gin Ala Tyr Asn Glu Gin Tyr Phe Glu lie Leu 
450 455 460 

Asp Asp Val Trp Ala Asn Phe Ser Gly Glu Met Ala Gin Gin lie Val 
465 470 475 480 

Leu Gly Leu Phe Pro Ser Trp Asn Val Ser Glu Glu Gly Leu Lys Arg 
485 490 495 

Thr Asp Glu Phe Leu Asp Gly Glu His Val Ala Gly lie Lys Arg lie 
500 505 510 



Val Ser Glu Ser Leu Asp Arg Thr Ala Arg Ala Leu Arg Asn 
515 520 525 
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<210> 155 
<211> 964 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (964) 

<223> FRXA01018 

<400> 155 

tcttaaagtt ttctagcaat ccacactagg cgcgaactat cgtggtgtca ttgcgcacct 60 

tctaagggta gcgccccctc aaatttcaag gagcattaaa ttg acg tec act aat 115 

Leu Thr Ser Thr Asn 
1 5 

etc ace cga cag gaa get teg gat cgt teg agg tta ctg agt gta gaa 163 
Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg Leu Leu Ser Val Glu 
10 15 20 

aac tat gac att gca ctt gat etc aac aac ggt gat gag ttt ttt agt 211 
Asn Tyr Asp lie Ala Leu Asp Leu Asn Asn Gly Asp Glu Phe Phe Ser 
25 30 35 

tec tec ace gtt gtc age ttc act gtc agg aag get ggc gat acc ttt 259 
Ser Ser Thr Val Val Ser- Phe Thr Val Arg Lys rAla Gly Asp Thr Phe 
40 45 50 

att gat etc cgc gca gca age gtt gag gag gtt cgc ctg gac aat gtg 307 
lie Asp Leu Arg Ala Ala Ser Val Glu Glu Val Arg Leu Asp Asn Val 
55 60 65 

tec ate aaa gat gag get eta acc ctt ggc aag aac ggc tac gac gag 355 
Ser lie Lys Asp Glu Ala Leu Thr Leu Gly Lys Asn Gly Tyr Asp Glu 
70 75 80 85 

acg ttc ggc ate gee ctg aag ggt ctt act ccc ggc gcg cac acc ttg 403 
Thr Phe Gly lie Ala Leu Lys Gly Leu Thr Pro Gly Ala His Thr Leu 
90 95 100 

egg gta acg gcg tct ate ccc tat tec cgc acc ggt gaa ggc ctg cac 451 
Arg Val Thr Ala Ser lie Pro Tyr Ser Arg Thr Gly Glu Gly Leu His 
105 110 115 

cgc atg gtg gat cca gca gac aat gag gtg tat ttg tac acc cag ttt 499 
Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr Leu Tyr Thr Gin Phe 
120 125 130 

gag acc gee gat gee aag cgt atg ttc gcg tgt ttc gat cag cca gac 547 
Glu Thr Ala Asp Ala Lys Arg Met Phe Ala Cys Phe Asp Gin Pro Asp 
135 140 145 

etc aag get acc tat gat ctg aac ate aaa act cct aag ggt tgg aag 595 
Leu Lys Ala Thr Tyr Asp Leu Asn lie Lys Thr Pro Lys Gly Trp Lys 
150 155 160 165 



ate att tec aac tct gag cag cag gtt tec act cag cac act gat tac 
lie lie Ser Asn Ser Glu Gin Gin Val Ser Thr Gin His Thr Asp Tyr 



643 
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170 175 180 

gat acc cac att tec cga gtg gac tat ccc etc tec acc tac ctg att 691 
Asp Thr His lie Ser Arg Val Asp Tyr Pro Leu Ser Thr Tyr Leu lie 
185 190 195 

gcg gtg tgc gcg ggt cgt tac cac gag gtg tgc gat gtc tgg aag ggt 739 
Ala Val Cys Ala Gly Arg Tyr His Glu Val Cys Asp Val Trp Lys Gly 
200 205 210 

acg etc acc cac cat gca gaa aca cct gee gat cag cca act gag ctg 787 
Thr Leu Thr His His Ala Glu Thr Pro Ala Asp Gin Pro Thr Glu Leu 
215 220 225 

act gtt ccg ctt get etc tac tgc cgc agt tct ttg get aaa gat ctt 835 
Thr Val Pro Leu Ala Leu Tyr Cys Arg Ser Ser Leu Ala Lys Asp Leu 
230 235 240 245 

gat gcg gtg cgt ctg ttt acc gaa acg aag cag ggc ttt gat tgg tac 883 
Asp Ala Val Arg Leu Phe Thr Glu Thr Lys Gin Gly Phe Asp Trp Tyr 
250 255 260 

cac cgc aac ttc ggt gtg gcg tac cca ttc ggc aag tac gat cag ate 931 
His Arg Asn Phe Gly Val Ala Tyr Pro Phe Gly Lys Tyr Asp Gin lie 
265 270 275 

ttc gtc cct gaa ttt aat get ggc gcg atg gag 964 
Phe Val Pro Glu Phe Asn Ala Gly Ala Met Glu 
280 285 



<210> 156 
<211> 288 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 156 

Leu Thr Ser Thr Asn Leu Thr Arg Gin Glu Ala Ser Asp Arg Ser Arg 
15 10 15 

Leu Leu Ser Val Glu Asn Tyr Asp lie Ala Leu Asp Leu Asn Asn Gly 
20 25 30 

Asp Glu Phe Phe Ser Ser Ser Thr Val Val Ser Phe Thr Val Arg Lys 
35 40 45 

Ala Gly Asp Thr Phe lie Asp Leu Arg Ala Ala Ser Val Glu Glu Val 
50 55 60 

Arg Leu Asp Asn Val Ser lie Lys Asp Glu Ala Leu Thr Leu Gly Lys 
65 70 75 80 

Asn Gly Tyr Asp Glu Thr Phe Gly lie Ala Leu Lys Gly Leu Thr Pro 
85 90 95 

Gly Ala His Thr Leu Arg Val Thr Ala Ser lie Pro Tyr Ser Arg Thr 
100 105 110 

Gly Glu Gly Leu His Arg Met Val Asp Pro Ala Asp Asn Glu Val Tyr 
115 120 125 
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Leu Tyr Thr Gin 
130 

Phe Asp Gin Pro 
145 

Pro Lys Gly Trp 



Gin His Thr Asp 
180 

Ser Thr Tyr Leu 
195 

Asp Val Trp Lys 
210 

Gin Pro Thr Glu 
225 

Leu Ala Lys Asp 



Gly Phe Asp Trp 
260 

Lys Tyr Asp Gin 
275 



Phe Glu Thr Ala 
135 

Asp Leu Lys Ala 
150 

Lys lie lie Ser 
165 

Tyr Asp Thr His 



lie Ala Val Cys 
200 

Gly Thr Leu Thr 
215 

Leu Thr Val Pro 
230 

Leu Asp Ala Val 
245 

Tyr His Arg Asn 



lie Phe Val Pro 
280 



Asp Ala Lys Arg 
140 

Thr Tyr Asp Leu 
155 

Asn Ser Glu Gin 
170 

lie Ser Arg Val 
185 

Ala Gly Arg Tyr 



His His Ala Glu 
220 

Leu Ala Leu Tyr 
235 

Arg Leu Phe Thr 
250 

Phe Gly Val Ala 
265 

Glu Phe Asn Ala 



Met Phe Ala Cys 



Asn lie Lys Thr 
160 

Gin Val Ser Thr 
175 

Asp Tyr Pro Leu 
190 

His Glu Val Cys 
205 

Thr Pro Ala Asp 



Cys Arg Ser Ser 
240 

Glu Thr Lys Gin 
255 

Tyr Pro Phe Gly 
270 

Gly Ala Met Glu 
285 



<210> 157 
<211> 1902 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1879) 
<223> RXN01046 

<400> 157 

tagcgatcct aggcaaaatg caccagctaa ccccaccgct caaccgccat ctgcccccac 60 



ctcacactca tcacagcagg gtctccctcc gggcgccatt atg ate cct ttt cca 

Met lie Pro Phe Pro 
1 5 



115 



ggg caa ccg cag cag caa age gca ccc aat gac gag acc cgt ttc ate 
Gly Gin Pro Gin Gin Gin Ser Ala Pro Asn Asp Glu Thr Arg Phe lie 
10 15 20 



163 



gac ctt aac gaa cgt cat aaa gat gat gaa cca gec ctg ttt cgc gat 
Asp Leu Asn Glu Arg His Lys Asp Asp Glu Pro Ala Leu Phe Arg Asp 
25 30 35 



211 



gat gtt att gat caa act etc get att ttg ate agt aaa aat aag ccc 
Asp Val lie Asp Gin Thr Leu Ala lie Leu lie Ser Lys Asn Lys Pro 
40 45 50 



259 



aat gcg eta etc gtt ggg cct gee ggt aca ggt aaa tec cgt ate gca 



307 
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Asn Ala Leu Leu Val Gly Pro Ala Gly Thr Gly Lys Ser Arg lie Ala 
55 60 65 

gaa gat att gcg cgc cgc ctt gcc aat gat gac gta tct att ccc gat 355 
Glu Asp lie Ala Arg Arg Leu Ala Asn Asp Asp Val Ser lie Pro Asp 
70 75 80 85 

cag ctt gtc ggc cac cgt att ctt gat gtc tec att gca gag ctt gtt 403 
Gin Leu Val Gly His Arg lie Leu Asp Val Ser lie Ala Glu Leu Val 
90 95 100 

get ggt get ggc gtt gtt ggt cag etc aag aaa cgc att ctg gat etc 451 
Ala Gly Ala Gly Val Val Gly Gin Leu Lys Lys Arg lie Leu Asp Leu 
105 110 115 

ate aag tat gcg ace gac ccg agt aac aaa gtc att ate ttt att gac 499 
lie Lys Tyr Ala Thr Asp Pro Ser Asn Lys Val lie lie Phe lie Asp 
120 125 130 

gag att cac caa att get ggt gat cag tec agt cac agt gga teg caa 547 
Glu lie His Gin lie Ala Gly Asp Gin Ser Ser His Ser Gly Ser Gin 
135 140 145 

gcc aaa gtt get cag att etc aaa ccc tat ctt gcc cgt ggt gac ctt 595 
Ala Lys Val Ala Gin lie Leu Lys Pro Tyr Leu Ala Arg Gly Asp Leu 
150 155 160 165 

cgt gtt att ggt gcc acc acc acc cag gaa get cgt gac ttc gat cat 643 
Arg Val lie Gly Ala Thr Thr Thr, Gin Glu Ala Arg Asp Phe Asp His 
170 175 180 

gat cca gcc etc aaa cgc cgt ttt age aga gta aat gtc gat gaa ttt 691 
Asp Pro Ala Leu Lys Arg Arg Phe Ser Arg Val Asn Val Asp Glu Phe 
185 190 195 

gat cga gat caa acg etc act att ctt cat get gca cgt gat ggt tac 739 
Asp Arg Asp Gin Thr Leu Thr lie Leu His Ala Ala Arg Asp Gly Tyr 
200 205 210 

etc aaa cat ttc aac aac get gtc acg gta tct gac gac gta ctg ggc 787 
Leu Lys His Phe Asn Asn Ala Val Thr Val Ser Asp Asp Val Leu Gly 
215 220 225 

tat gtc tac acc tac teg cag caa ttc aac cca ggc aat aca gca caa 83 5 
Tyr Val Tyr Thr Tyr Ser Gin Gin Phe Asn Pro Gly Asn Thr Ala Gin 
230 235 240 245 

cct gat gca gca ctg acg ctg ttt gat aag gcg ttg get tec eta act 883 
Pro Asp Ala Ala Leu Thr Leu Phe Asp Lys Ala Leu Ala Ser Leu Thr 
250 255 260 

atg gag aaa cag cgt ctg ate aac aac cat gtc att gcg ccg teg etc 931 
Met Glu Lys Gin Arg Leu lie Asn Asn His Val lie Ala Pro Ser Leu 
265 270 275 

aag ttc cct gtg tea gaa agg cac ate cat aac acc get cgc aaa ctt 979 
Lys Phe Pro Val Ser Glu Arg His lie His Asn Thr Ala Arg Lys Leu 
280 285 290 

gcc ttt ggc tct caa gtg cca gcc tec ate aat act gat .gat get cgt 1027 
Ala Phe Gly Ser Gin Val Pro Ala Ser lie Asn Thr Asp Asp Ala Arg 
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295 300 305 

gac aaa etc gaa acg ttg ttt ggt caa gat cat att att gag cca gta 1075 
Asp Lys Leu Glu Thr Leu Phe Gly Gin Asp His lie lie Glu Pro Val 
310 315 320 325 

etc acc get ate aag cgt gaa cag ctt ggt att ttc cct cgc ace aaa 1123 
Leu Thr Ala lie Lys Arg Glu Gin Leu Gly lie Phe Pro Arg Thr Lys 
330 335 340 

cca ttg age tgg gtg ttt get ggt tea tct ggt gtg ggt aaa aca gaa 1171 
Pro Leu Ser Trp Val Phe Ala Gly Ser Ser Gly Val Gly Lys Thr Glu 
345 350 355 

atg gcg cgt att etc tct cgc gee att aat ggc ggc gat ccc ate att 1219 
Met Ala Arg lie Leu Ser Arg Ala lie Asn Gly Gly Asp Pro lie lie 
360 365 370 

ate aat ggt ccc gaa tac att agt cct gag tec att act ggc ctt ate 1267 
lie Asn Gly Pro Glu Tyr lie Ser Pro Glu Ser lie Thr Gly Leu He 
375 380 385 

gga tea tec gat ggc tat ate ggc tct aat tct aag cgt get aaa cca 1315 
Gly Ser Ser Asp Gly Tyr He Gly Ser Asn Ser Lys Arg Ala Lys Pro 
390 395 400 405 

etc gac ccg ctg att tct aat ccg cgt cag gtg att gtg etc gat gaa 1363 
Leu Asp Pro Leu He Ser Asn Pro Arg Gin Val He Val .Leu Asp Glu 
410 415 420 

ttt gag aag tct cac cct cat ttc cag caa ttg ttc atg gca get ctt 1411 
Phe Glu Lys Ser His Pro His Phe Gin Gin Leu Phe Met Ala Ala Leu 
425 430 435 

gat aca ggc act atg gcg atg get aat ggc acg aca ttg aat ttc tct 1459 
Asp Thr Gly Thr Met Ala Met Ala Asn Gly Thr Thr Leu Asn Phe Ser 
440 445 450 

cag gee att ate att gee acc acc aat gca gee cgc gac aaa ate ggt 1507 
Gin Ala He He He Ala Thr Thr Asn Ala Ala Arg Asp Lys He Gly 
455 460 465 

cgt gac age ttt gga ttc gat tea gat aat tea ggt gtc etc ggt tct 1555 
Arg Asp Ser Phe Gly Phe Asp Ser Asp Asn Ser Gly Val Leu Gly Ser 
470 475 480 485 

get caa gca gca act gat ccg cgt gca cag gaa cgc etc aag tea ctg 1603 
Ala Gin Ala Ala Thr Asp Pro Arg Ala Gin Glu Arg Leu Lys Ser Leu 
490 495 500 

atg tec aag gat ttc ctg ttg aac tgc tea acc gtt tec aga ata tct 1651 
Met Ser Lys Asp Phe Leu Leu Asn Cys Ser Thr Val Ser Arg He Ser 
505 510 515 

ttg cct tea acc gca ttg atg cag gca cct acc gtg aga ttc tgg aca 1699 
Leu Pro Ser Thr Ala Leu Met Gin Ala Pro Thr Val Arg Phe Trp Thr 
520 525 530 



ate tct acc age gtc gee gtg acg ccg tgc tgc 
He Ser Thr Ser Val Ala Val Thr Pro Cys Cys 
535 540 



tta gee 
Leu Ala 
545 



acc ccg cat 
Thr Pro His 



1747 
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tac gca gca cag ate cct gca gat att gat tea gac act ctt gat cag 1795 
Tyr Ala Ala Gin lie Pro Ala Asp lie Asp Ser Asp Thr Leu Asp Gin 
550 555 560 565 

ctg gtg gaa acc acc ttt ate tea gat ttt ggt gca cgt cct get gca 1843 
Leu Val Glu Thr Thr Phe lie Ser Asp Phe Gly Ala Arg Pro Ala Ala 
570 575 580 

cgc acc ate gaa gac cac ate gca tec ttg ctg atg tgaccaacct 1889 
Arg Thr lie Glu Asp His lie Ala Ser Leu Leu Met 
585 590 

tttaggagta cat 1902 



<210> 158 
<211> 593 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 158 

Met lie Pro Phe Pro Gly Gin Pro Gin Gin Gin Ser Ala Pro Asn Asp 
15 10 15 

Glu Thr Arg Phe lie Asp Leu Asn Glu Arg His Lys Asp Asp Glu Pro 
20 25 30 

Ala Leu Phe Arg Asp Asp Val lie Asp Gin Thr Leu Ala lie* Leu lie 
35 40 45 

Ser Lys Asn Lys Pro Asn Ala Leu Leu Val Gly Pro Ala Gly Thr Gly 
50 55 60 

Lys Ser Arg lie Ala Glu Asp lie Ala Arg Arg Leu Ala Asn Asp Asp 
65 70 75 80 

Val Ser lie Pro Asp Gin Leu Val Gly His Arg lie Leu Asp Val Ser 
85 90 95 

lie Ala Glu Leu Val Ala Gly Ala Gly Val Val Gly Gin Leu Lys Lys 
100 105 110 

Arg lie Leu Asp Leu lie Lys Tyr ' Ala Thr Asp Pro Ser Asn Lys Val 
115 120 125 

lie lie Phe lie Asp Glu lie His Gin lie Ala Gly Asp Gin Ser Ser 
130 135 140 

His Ser Gly Ser Gin Ala Lys Val Ala Gin lie Leu Lys Pro Tyr Leu 
145 150 155 160 

Ala Arg Gly Asp Leu Arg Val lie Gly Ala Thr Thr Thr Gin Glu Ala 
165 170 175 

Arg Asp Phe Asp His Asp Pro Ala Leu Lys Arg Arg Phe Ser Arg Val 
180 185 190 



Asn Val Asp Glu Phe Asp Arg Asp Gin Thr Leu Thr lie Leu His Ala 
195 200 205 
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Ala Arg Asp Gly 
210 

Asp Asp Val Leu 
225 

Gly Asn Thr Ala 



Leu Ala Ser Leu 
260 

lie Ala Pro Ser 
275 

Thr Ala Arg Lys 
290 

Thr Asp Asp Ala 
305 

lie lie Glu Pro 



Phe Pro Arg Thr 
340 

Val Gly Lys Thr 
355 

Gly Asp Pro lie 
370 

lie Thr Gly Leu 
385 

Lys Arg Ala Lys 



lie Val Leu Asp 
420 

Phe Met Ala Ala 
435 

Thr Leu Asn Phe 
450 

Arg Asp Lys lie 
465 

Gly Val Leu Gly 



Arg Leu Lys Ser 
500 

Val Ser Arg He 
515 



Tyr Leu Lys His 
215 

Gly Tyr Val Tyr 
230 • 

Gin Pro Asp Ala 
245 

Thr Met Glu Lys 



Leu Lys Phe Pro 
280 

Leu Ala Phe Gly 
295 

Arg Asp Lys Leu 
310 

Val Leu Thr Ala 
325 

Lys Pro Leu Ser 



Glu Met Ala Arg. 

3 60 

He He Asn Gly 
375 

He Gly Ser Ser 
390 

Pro Leu Asp Pro 
405 

Glu Phe Glu Lys 



Leu Asp Thr Gly 
440 

Ser Gin Ala He 
455 

Gly Arg Asp Ser 
470 

Ser Ala Gin Ala 
485 

Leu Met Ser Lys 



Ser Leu Pro Ser 
520 



Phe Asn Asn Ala 
220 

Thr Tyr Ser Gin 
235 

Ala Leu Thr Leu 
250 

Gin Arg Leu He 
265 

Val Ser Glu Arg 



Ser Gin Val Pro 
300 

Glu Thr Leu Phe 
315 

He Lys Arg Glu 
330 

Trp Val Phe Ala 
345 

He Leu Ser Arg 



Pro Glu Tyr He 
380 

Asp Gly Tyr He 
395 

Leu He Ser Asn 
410 

Ser His Pro His 
425 

Thr Met Ala Met 



He He Ala Thr 
460 

Phe Gly Phe Asp 
475 

Ala Thr Asp Pro 
490 

Asp Phe Leu Leu 
505 

Thr Ala Leu Met 



Val Thr Val Ser 



Gin Phe Asn Pro 
240 

Phe Asp Lys Ala 
255 

Asn Asn His Val 
270 

His He His Asn 
285 

Ala Ser He Asn 



Gly Gin Asp His 
320 

Gin Leu Gly He 
335 

Gly Ser Ser Gly 
350 

Ala He Asn Gly 
365 

Ser Pro Glu Ser 



Gly Ser Asn Ser 
400 

Pro Arg Gin Val 
415 

Phe Gin Gin Leu 
430 

Ala Asn Gly Thr 
445 

Thr Asn Ala Ala 



Ser Asp Asn Ser 
480 

Arg Ala Gin Glu 
495 

Asn Cys Ser Thr 
510 

Gin Ala Pro Thr 
525 



Val Arg Phe Trp Thr He Ser Thr Ser Val Ala Val Thr Pro Cys Cys 
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530 

Leu Ala Thr Pro 
545 

Asp Thr Leu Asp 

Ala Arg Pro Ala 
580 

Met 



535 

His Tyr Ala Ala 
550 

Gin Leu Val Glu 
565 

Ala Arg Thr lie 



540 

Gin lie Pro Ala 
555 

Thr Thr Phe lie 
570 

Glu Asp His lie 
585 



Asp lie Asp Ser 
560 

Ser Asp Phe Gly 
575 

Ala Ser Leu Leu 
590 



<210> 159 
<211> 1908 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1885) 
<223> RXN01974 

<400> 159 

acaatattta cggggataat ctgcattaac aaattagtta ataaagtgta gtatttaatt 60 

aattattaaa ttcaattaac ttttttgtaa aggtgggaag atg acc cag gtt gtg 115 

Met Thr Gin Val Val 
1 5 

gcg ggt acg ttg gtg gga gag teg att aat cgt gag att gat gaa gac 163 
Ala Gly Thr Leu Val Gly Glu Ser lie Asn Arg Glu lie Asp Glu Asp 
10 15 20 

aag tac cct tat ttg age teg tat gca gcg cct gtt get gta ccg gtg 211 
Lys Tyr Pro Tyr Leu Ser Ser Tyr Ala Ala Pro Val Ala Val Pro Val 
25 30 35 

cgt gag att att ggg cgc gaa gaa gaa gtc aat aag att atg gec gcg 259 
Arg Glu lie lie Gly Arg Glu Glu Glu Val Asn Lys lie Met Ala Ala 
40 45 50 

ctg atg cgt cca gag att tct aat gtc atg ctt gtg ggt cct get ggt 307 
Leu Met Arg Pro Glu lie Ser Asn Val Met Leu Val Gly Pro Ala Gly 
55 60 65 

teg ggt aaa act acg ttg gta cag caa gca ctg gtg aaa gat cca gag 355 
Ser Gly Lys Thr Thr Leu Val Gin Gin Ala Leu Val Lys Asp Pro Glu 
70 75 80 85 

cgt aac tac ate gag gtc gat gta gcg aaa atg gtt gcg gat ttg age 403 
Arg Asn Tyr lie Glu Val Asp Val Ala Lys Met Val Ala Asp Leu Ser 
90 95 100 

acc ccg gcg caa atg get gcg cgt att aaa ggt gtg ttt gag gac gee 451 
Thr Pro Ala Gin Met Ala Ala Arg lie Lys Gly Val Phe Glu Asp Ala 
105 110 115 



att gee tat cgc aag cac gaa ggt cat gaa ttg gtg ctg ttc gtt gat 



499 
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lie Ala Tyr Arg Lys His Glu Gly His Glu Leu Val Leu Phe Val Asp 
120 125 130 

gag ttt cac caa att gtg cag ctg tct aat get gcg gta gag gca ate 547 
Glu Phe His Gin lie Val Gin Leu Ser Asn Ala Ala Val Glu Ala lie 
135 140 145 

aag ccg att ttg gcg atg tct ggt gtc ctt ggt gtg cgc gtt ate get 595 
Lys Pro lie Leu Ala Met Ser Gly Val Leu Gly Val Arg Val lie Ala 
150 155 160 165 

gcg aca act etc gaa gaa ttt cac gaa cac ate agg ccg aac caa gca 643 
Ala Thr Thr Leu Glu Glu Phe His Glu His lie Arg Pro Asn Gin Ala 
170 175 180 

ttg acg gag cgt ttg cag gaa att cga eta acg ccg ace gat cag aag 691 
Leu Thr Glu Arg Leu Gin Glu lie Arg Leu Thr Pro Thr Asp Gin Lys 
185 190 195 

ace act gtg gcg att ttg cgt ggt atg gca gat cgt tat ggc gta agt 739 
Thr Thr Val Ala lie Leu Arg Gly Met Ala Asp Arg Tyr Gly Val Ser 
200 205 210 

gat cag ttc tat gac gac cac gtt ttt gag cag att tac tec ace act 787 
Asp Gin Phe Tyr Asp Asp His Val Phe Glu Gin lie Tyr Ser Thr Thr 
215 220 225 

gag cgt ttt atg ccg agt tct gtc cag cct cgt aaa tec att. cgt gtc 835 
Glu Arg Phe Met Pro Ser Ser Val Gin Pro Arg Lys Ser lie Arg Val 
230 235 240 245 

ctt gat gcg atg gtt ggt tgg cat cga ctt tec ggc aag ccg atg gat 883 
Leu Asp Ala Met Val Gly Trp His Arg Leu Ser Gly Lys Pro Met Asp 
250 255 260 

atg gat ctg etc ggt gat gtg etc cac gat get att ggt gtc gat att 931 
Met Asp Leu Leu Gly Asp Val Leu His Asp Ala lie Gly Val Asp lie 
265 270 275 

gca ttc aag gtc gat ggt acg age att aaa gac aag ctt gat gag aag 979 
Ala Phe Lys Val Asp Gly Thr Ser lie Lys Asp Lys Leu Asp Glu Lys 
280 285 290 

gta atg gcg caa agt ctt gee ace act gtg gta gca cgt cgt ttg cag 1027 
Val Met Ala Gin Ser Leu Ala Thr Thr Val Val Ala Arg Arg Leu Gin 
295 300 305 

ctg gtg gtg gcg gat ctt cat gat aaa tea egg cca ctg teg aac ttc 1075 
Leu Val Val Ala Asp Leu His Asp Lys Ser Arg Pro Leu Ser Asn Phe 
310 315 320 325 

ttg ttc ace ggg cct act ggt gtc ggt aaa aca gag ctg gtc aag caa 1123 
Leu Phe Thr Gly Pro Thr Gly Val Gly Lys Thr Glu Leu Val Lys Gin 
330 335 340 

eta gca egg gtg etc ttt ggt gat gac act ggg cga ttg att cgt ttt 1171 
Leu Ala Arg Val Leu Phe Gly Asp Asp Thr Gly Arg Leu lie Arg Phe 
345 350 355 

gac atg tea gag ttc gee tta gaa tea agt ctt gac ctt ttc agg tct 1219 
Asp Met Ser Glu Phe Ala Leu Glu Ser Ser Leu Asp Leu Phe Arg Ser 
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360 365 370 

gag etc act cgt cgt gtc get gac cag ggt aac get att gtc ctg etc 1267 
Glu Leu Thr Arg Arg Val Ala Asp Gin Gly Asn Ala lie Val Leu Leu 
375 380 385 

gat gag gtt gag aaa get gat cga get att gcg egg ttg tta ctg cag 1315 
Asp Glu Val Glu Lys Ala Asp Arg Ala lie Ala Arg Leu Leu Leu Gin 
390 395 400 405 

gta ctt gat gat ggc cga eta tct gac gat tac aac cgt gag gtg agt 1363 
Val Leu Asp Asp Gly Arg Leu Ser Asp Asp Tyr Asn Arg Glu Val Ser 
410 415 420 

ttt ctt aat ace tat ate gtc atg aca act aac get ggt tct gag att 1411 
Phe Leu Asn Thr Tyr lie Val Met Thr Thr Asn Ala Gly Ser Glu lie 
425 430 435 

ttc gag aca att teg aac tat gee act gat gac acg ggc gat ggt egg 1459 
Phe Glu Thr lie Ser Asn Tyr Ala Thr Asp Asp Thr Gly Asp Gly Arg 
440 445 450 

gcg ate aaa gac ttt gtg aaa aac att cac acg teg ate aag aat aag 1507 
Ala lie Lys Asp Phe Val Lys Asn lie His Thr Ser lie Lys Asn Lys 
455 460 465 

ggt ttt cca cct gag ctt ctt ggt cgt gta gat gaa att gtg cct ttt 1555 
Gly Phe Pro Pro Glu Leu Leu Gly Arg Val Asp Glu lie Val Pro Phe 
470 475 480 . 485 

caa ccg ctg teg gag acg aca cag gac agg att att age aag aag ctg 1603 
Gin Pro Leu Ser Glu Thr Thr Gin Asp Arg lie lie Ser Lys Lys Leu 
490 495 500 

cag gat gtg get act gag gtc tat gaa cgc cac ggc gtg aaa ctg cac 1651 
Gin Asp Val Ala Thr Glu Val Tyr Glu Arg His Gly Val Lys Leu His 
505 510 515 

tgt tea caa aag gtt atg gag ttt ctg ctt gtg gat cag gtg gag gaa 1699 
Cys Ser Gin Lys Val Met Glu Phe Leu Leu Val Asp Gin Val Glu Glu 
520 525 530 

agt get gaa tct ggt ggt gec cgt ggt gcg gtg egg tct ttg cag egg 1747 
Ser Ala Glu Ser Gly Gly Ala Arg Gly Ala Val Arg Ser Leu Gin Arg 
535 540 545 

gaa gtg gtc act gaa gtg gcg ace ttt att aat acc tac cca gaa gtg 1795 
Glu Val Val Thr Glu Val Ala Thr Phe lie Asn Thr Tyr Pro Glu Val 
550 555 560 565 

cgt gac att tac gtt gat gtc gat ggt cag atg cgt aat aag act aac 1843 
Arg Asp lie Tyr Val Asp Val Asp Gly Gin Met Arg Asn Lys Thr Asn 
570 575 580 

cgt gtg tct acg gec cgt gtg gtg ata aag cgt gtc gaa ggt 1885 
Arg Val Ser Thr Ala Arg Val Val lie Lys Arg Val Glu Gly 
585 590 595 

taattactct ggggtcgett aaa 1908 
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<210> 160 
<211> 595 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 160 

Met Thr Gin Val Val Ala Gly Thr Leu Val Gly Glu Ser lie Asn Arg 
15 10 15 

Glu lie Asp Glu Asp Lys Tyr Pro Tyr Leu Ser Ser Tyr Ala Ala Pro 
20 25 30 

Val Ala Val Pro Val Arg Glu lie lie Gly Arg Glu Glu Glu Val Asn 
35 40 45 

Lys lie Met Ala Ala Leu Met Arg Pro Glu lie Ser Asn Val Met Leu 
50 55 60 

Val Gly Pro Ala Gly Ser Gly Lys Thr Thr Leu Val Gin Gin Ala Leu 
65 70 . 75 80 

Val Lys Asp Pro Glu Arg Asn Tyr lie Glu Val Asp Val Ala Lys Met 
85 90 95 

Val Ala Asp Leu Ser Thr Pro Ala Gin Met Ala Ala Arg lie Lys Gly 
100 105 110 

Val Phe Glu Asp Ala lie Ala Tyr Arg Lys His Glu Gly His Glu Leu 
115 ^ 120 125 

Val Leu Phe Val Asp Glu Phe His Gin lie Val Gin Leu Ser Asn Ala 
130 135 140 

Ala Val Glu Ala lie Lys Pro lie Leu Ala Met Ser Gly Val Leu Gly 
145 150 155 160 

Val Arg Val lie Ala Ala Thr Thr Leu Glu Glu Phe His Glu His lie 
165 170 175 

Arg Pro Asn Gin Ala Leu Thr Glu Arg Leu Gin Glu lie Arg Leu Thr 
180 185 190 

Pro Thr Asp Gin Lys Thr Thr Val Ala lie Leu Arg Gly Met Ala Asp 
195 200 205 

Arg Tyr Gly Val Ser Asp Gin Phe Tyr Asp Asp His Val Phe Glu Gin 
210 215 220 

lie Tyr Ser Thr Thr Glu Arg Phe Met Pro Ser Ser Val Gin Pro Arg 
225 230 235 240 

Lys Ser lie Arg Val Leu Asp Ala Met Val Gly Trp His Arg Leu Ser 
245 250 255 

Gly Lys Pro Met Asp Met Asp Leu Leu Gly Asp Val Leu His Asp Ala 
260 265 270 

lie Gly Val Asp lie Ala Phe Lys Val Asp Gly Thr Ser lie Lys Asp 
275 280 285 



Lys Leu Asp Glu Lys Val Met Ala Gin Ser Leu Ala Thr Thr Val Val 
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290 295 300 

Ala Arg Arg Leu Gin Leu Val Val Ala Asp Leu His Asp Lys Ser Arg 
305 310 315 320 

Pro Leu Ser Asn Phe Leu Phe Thr Gly Pro Thr Gly Val Gly Lys Thr 
325 330 335 

Glu Leu Val Lys Gin Leu Ala Arg Val Leu Phe Gly Asp Asp Thr Gly 
340 345 350 

Arg Leu lie Arg Phe Asp Met Ser Glu Phe Ala Leu Glu Ser Ser Leu 
355 360 365 

Asp Leu Phe Arg Ser Glu Leu Thr Arg Arg Val Ala Asp Gin Gly Asn 
370 375 380 

Ala lie Val Leu Leu Asp Glu Val Glu Lys Ala Asp Arg Ala lie Ala 
385 390 395 400 

Arg Leu Leu Leu Gin Val Leu Asp Asp Gly Arg Leu Ser Asp Asp Tyr 
405 410 415 

Asn Arg Glu Val Ser Phe Leu Asn Thr Tyr lie Val Met Thr Thr Asn 
420 425 430 

Ala Gly Ser Glu lie Phe Glu Thr lie Ser Asn Tyr Ala Thr Asp Asp 
435 440 445 

Thr Gly Asp Gly Arg Ala lie Lys Asp Phe Val Lys Asn lie His Thr 
450 455 460 

Ser lie Lys Asn Lys Gly Phe Pro Pro Glu Leu Leu Gly Arg Val Asp 
465 470 475 480 

Glu lie Val Pro Phe Gin Pro Leu Ser Glu Thr Thr Gin Asp Arg lie 
485 490 495 

lie Ser Lys Lys Leu Gin Asp Val Ala Thr Glu Val Tyr Glu Arg His 
500 505 510 

Gly Val Lys Leu His Cys Ser Gin Lys Val Met Glu Phe Leu Leu Val 
515 520 525 

Asp Gin Val Glu Glu Ser Ala Glu Ser Gly Gly Ala Arg Gly Ala Val 
530 535 540 

Arg Ser Leu Gin Arg Glu Val Val Thr Glu Val Ala Thr Phe lie Asn 
545 550 555 560 

Thr Tyr Pro Glu Val Arg Asp He Tyr Val Asp Val Asp Gly Gin Met 
565 570 575 

Arg Asn Lys. Thr Asn Arg Val Ser Thr Ala Arg Val Val He Lys Arg 
580 585 590 

Val Glu Gly 
595 



<210> 161 



BGI-132CP 



265 



<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> RXN01120 

<400> 161 

acaggtaaag cgctaagatg gaacaaccca ttgccaatat tgttggttag agttgtacgc 60 

agtaaatctt ttcaatcgtg gaagcgggtc tcacagtcta atg gca cgt atg cag 115 

Met Ala Arg Met Gin 
1 5 

gaa age gec gat ctg etc aaa tgt tec ttc tgc gga aag age caa aag 163 
Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys Gly Lys Ser Gin Lys 
10 15 20 

cag gta aaa aaa etc ate gcg ggt ggc gec gta tat ate tgt gat gag 211 
Gin Val Lys Lys Leu lie Ala Gly Gly Ala Val Tyr He Cys Asp Glu 
25 30 35 

tgc att gag ctg tgc aac gag att att gaa gaa gaa etc ggt caa get 259 
Cys He Glu Leu Cys Asn Glu lie He Glu Glu Glu Leu Gly Gin Ala 
40 45 50 

caa cac gac gag cag gag cgc aac gag etc ccc ..aag ccg teg gag att 307 
Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro Lys Pro Ser Glu He 
55 60 65 

tea gee ttc ctt gat act tat gtc ate ggg cag gac cca gca aaa cgt 355 
Ser Ala Phe Leu Asp Thr Tyr Val He Gly Gin Asp Pro Ala Lys Arg 
70 75 80 85 

ate ctg teg gtt gcg gtg tac aac cat tac aag cgt etc cgc gca teg 403 
He Leu Ser Val Ala Val Tyr Asn His Tyr Lys Arg Leu Arg Ala Ser 
90 95 100 

gaa acc ate ggt cgt cgc agg aat gac gag cct gaa ace gaa ctg gtt 451 
Glu Thr He Gly Arg Arg Arg Asn Asp Glu Pro Glu Thr Glu Leu Val 
105 110 115 

aag tec aat att ttg atg etc ggc ccc act ggc tec ggc aag act ttc 499 
Lys Ser Asn He Leu Met Leu Gly Pro Thr Gly Ser Gly Lys Thr Phe 
120 125 130 

ctt gee cag act ttg gca aag ctg ctg gat gtt cct ttt get ate gcg 547 
Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val Pro Phe Ala He Ala 
135 140 145 

gat gec acc tea ctg acc gag get ggt tat gtg ggc gag gat gtg gaa 595 
Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val Glu 
150 155 160 165 

aac ate ttg etc aag ctg ctt cag get get gat ttt gat gtg gaa cgt 643 
Asn He Leu Leu Lys Leu Leu Gin Ala Ala Asp Phe Asp Val Glu Arg 
170 175 180 



gca cag cgc ggc ate att tac ate gat gaa gtg gac aag att tec cgc 
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Ala Gin Arg Gly lie lie Tyr lie Asp Glu Val Asp Lys lie Ser Arg 
185 190 195 

aag tct gaa aac cca teg ate act cgc gat gtt tec ggt gaa ggc gtg 73 9 
Lys Ser Glu Asn Pro Ser lie Thr Arg Asp Val Ser Gly Glu Gly Val 
200 205 210 

cag cag gca ctg ctg aaa att ttg gaa ggc act gtc gec gca ate cca 787 
Gin Gin Ala Leu Leu Lys lie Leu Glu Gly Thr Val Ala Ala lie Pro 
215 220 225 

ccg cag gga gga cgc aag cac ccc aac cag gat ttc ate cag ctg gat 835 
Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp Phe lie Gin Leu Asp 
230 235 240 245 

acc ace aac att ttg ttc ate gtt get ggt gcg ttc tct ggt ctg gag 883 
Thr Thr Asn lie Leu Phe lie Val Ala Gly Ala Phe Ser Gly Leu Glu 
250 255 260 

aag gtc ate gcg gac cgc aat ggc aag aaa ggc ttg ggc ttc ggt gtg 931 
Lys Val lie Ala Asp Arg Asn Gly Lys Lys Gly Leu Gly Phe Gly Val 
265 270 275 

gag gtc tct tec aag aag gaa gaa gee aac att gtg gat ate ttc aag 979 
Glu Val Ser Ser Lys Lys Glu Glu Ala Asn lie Val Asp. lie Phe Lys 
280 285 290 

gat gtc etc cct gag gac ctg gtg aag ttt ggt etc ate cca gaa ttc . 1027 
•Asp Val Leu Pro Glu Asp - Leu Val Lys Phe Gly Leu lie Pro -Glu Phe 
295 300 305 

att ggg cgt ctg cca gtc gtt gee acc gta tec aac ctg gat cag aaa 1075 
lie Gly Arg Leu Pro Val Val Ala Thr Val Ser Asn Leu Asp Gin Lys 
310 315 320 325 

tct ctg gtc aag gtt etc acg gag cct cgt aac tea ttg gtg aag cag 1123 
Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn Ser Leu Val Lys Gin 
330 335 340 

tat cga cgt ctg ttt gaa atg gat gac get gtg ttg acc ttt act gat 1171 
Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val Leu Thr Phe Thr Asp 
345 350 355 

gat get ttg gag gag ate get aat cag gca etc gag cgc aaa act ggc 1219 
Asp Ala Leu Glu Glu lie Ala Asn Gin Ala Leu Glu Arg Lys Thr Gly 
360 365 370 

gee cgt ggc ctg cgc gcg ate atg gaa gag ate ctg gtt ccg ate atg 1267 
Ala Arg Gly Leu Arg Ala lie Met Glu Glu lie Leu Val Pro lie Met 
375 380 385 

tat gac etc cca gac cgt aaa gac gtt ggc gaa gtc ate ate aac ggt 1315 
Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu Val lie lie Asn Gly 
390 395 400 405 

gee gtt gee cgt ggc gaa gee gaa cca gag atg ttg gaa get gtc gca 1363 
Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met Leu Glu Ala Val Ala 
410 415 420 

gaa gaa aag acc gcg tagttggcag gagttatcac egg 1401 
Glu Glu Lys Thr Ala 
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<210> 162 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 162 

Met Ala Arg Met Gin Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys 
15 10 15 

Gly Lys Ser Gin Lys Gin Val Lys Lys Leu lie Ala Gly Gly Ala Val 
20 25 30 

Tyr lie Cys Asp Glu Cys lie Glu Leu Cys Asn Glu lie lie Glu Glu 
35 40 45 

Glu Leu Gly Gin Ala Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro 
50 55 60 

Lys Pro Ser Glu lie Ser Ala Phe Leu Asp Thr Tyr Val lie Gly Gin 
65 70 75 80 

Asp Pro Ala Lys Arg lie Leu Ser Val Ala Val Tyr Asn His Tyr Lys 
85 90 95 

Arg Leu Arg Ala Ser Glu Thr lie Gly Arg Arg Arg Asn Asp Glu Pro 
100 ^ 105 110 

Glu Thr Glu Leu Val Lys Ser Asn lie Leu Met Leu Gly Pro Thr Gly 
115 120 125 

Ser Gly Lys Thr Phe Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val 
130 135 140 

Pro Phe Ala lie Ala Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val 
145 150 155 160 

Gly Glu Asp Val Glu Asn lie Leu Leu Lys Leu Leu Gin Ala Ala Asp 
165 170 175 

Phe Asp Val Glu Arg Ala Gin Arg Gly lie lie Tyr lie Asp Glu Val 
180 185 190 

Asp Lys lie Ser Arg Lys Ser Glu Asn Pro Ser lie Thr Arg Asp Val 
195 200 205 

Ser Gly Glu Gly Val Gin Gin Ala Leu Leu Lys lie Leu Glu Gly Thr 
210 215 220 

Val Ala Ala He Pro Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp 
225 230 235 240 

Phe He Gin Leu Asp Thr Thr Asn He Leu Phe He Val Ala Gly Ala 
245 250 255 

Phe Ser Gly Leu Glu Lys Val He Ala Asp Arg Asn Gly Lys Lys Gly 
260 265 270 



Leu Gly Phe Gly Val Glu Val Ser Ser Lys Lys Glu Glu Ala Asn He 
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Val Asp lie Phe Lys Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly 
290 295 300 

Leu lie Pro Glu Phe lie Gly Arg Leu Pro Val Val Ala Thr Val Ser 
305 310 315 320 

Asn Leu Asp Gin Lys Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn 
325 330 335 

Ser Leu Val Lys Gin Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val 
340 345 350 

Leu Thr Phe Thr Asp Asp Ala Leu Glu Glu lie Ala Asn Gin Ala Leu 
355 360 365 

Glu Arg Lys Thr Gly Ala Arg Gly Leu Arg Ala lie Met Glu Glu lie 
370 375 380 

Leu Val Pro lie Met Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu 
385 390 395 400 

Val lie lie Asn Gly Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met 
405 410 415 

Leu Glu Ala Val Ala Glu Glu Lys Thr Ala 
420 425 



<210> 163 
<211> 1401 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1378) 
<223> FRXA01120 

<400> 163 

acaggtaaag cgctaagatg gaacaaccca ttgccaatat tgttggttag agttgtacgc 60 

agtaaatctt ttcaatcgtg gaagcgggtc tcacagtcta atg gca cgt atg cag 115 

Met Ala Arg Met Gin 
1 5 

gaa age gec gat ctg etc aaa tgt tec ttc tgc gga aag age caa aag 163 
Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys Gly Lys Ser Gin Lys 
10 15 20 

cag gta aaa aaa etc ate gcg ggt ggc gee gta tat ate tgt gat gag 211 
Gin Val Lys Lys Leu He Ala Gly Gly Ala Val Tyr He Cys Asp Glu 
25 30 35 

tgc att gag ctg tgc aac gag att att gaa gaa gaa etc ggt caa get 259 
Cys He Glu Leu Cys Asn Glu He He Glu Glu Glu Leu Gly Gin Ala 
40 45 50 



caa cac gac gag cag gag cgc aac gag etc ccc aag ccg teg gag att 
Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro Lys Pro Ser Glu He 
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55 60 65 

tea gec ttc ctt gat act tat gtc ate ggg cag gac cca gca aaa cgt 355 
Ser Ala Phe Leu Asp Thr Tyr Val lie Gly Gin Asp Pro Ala Lys Arg 
70 75 80 85 

ate ctg teg gtt gcg gtg tac aac cat tac aag cgt etc cgc gca teg 403 
lie Leu Ser Val Ala Val Tyr Asn His Tyr Lys Arg Leu Arg Ala Ser 
90 95 100 

gaa acc ate ggt cgt cgc agg aat gac gag cct gaa ace gaa ctg gtt 451 
Glu Thr lie Gly Arg Arg Arg Asn Asp Glu Pro Glu Thr Glu Leu Val 
105 110 115 

aag tec aat att ttg atg etc ggc ccc act ggc tec ggc aag act ttc 499 
Lys Ser Asn lie Leu Met Leu Gly Pro Thr Gly Ser Gly Lys Thr Phe 
120 125 130 

ctt gec cag act ttg gca aag ctg ctg gat gtt cct ttt get ate gcg 547 
Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val Pro Phe Ala lie Ala 
135 140 145 

gat gee acc tea ctg acc gag get ggt tat gtg ggc gag gat gtg gaa 595 
Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val Gly Glu Asp Val Glu 
150 155 160 165 

aac ate ttg etc aag ctg ctt cag get get gat ttt gat gtg gaa cgt 643 
Asn lie Leu Leu Lys Leu Leu Gin Ala Ala Asp Phe Asp Val .Glu Arg 
170 175 180 

gca cag cgc ggc ate att tac ate gat gaa gtg gac aag att tec cgc 691 
Ala Gin Arg Gly lie lie Tyr lie Asp Glu Val Asp Lys lie Ser Arg 
185 190 195 

aag tct gaa aac cca teg ate act cgc gat gtt tec ggt gaa ggc gtg 739 
Lys Ser Glu Asn Pro Ser lie Thr Arg Asp Val Ser Gly Glu Gly Val 
200 205 210 

cag cag gca ctg ctg aaa att ttg gaa ggc act gtc gee gca ate cca 787 
Gin Gin Ala Leu Leu Lys lie Leu Glu Gly Thr Val Ala Ala lie Pro 
215 220 225 

ccg cag gga gga cgc aag cac ccc aac cag gat ttc ate cag ctg gat 83 5 
Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp Phe lie Gin Leu Asp 
230 235 240 245 

acc acc aac att ttg ttc ate gtt get ggt gcg ttc tct ggt ctg gag 883 
Thr Thr Asn lie Leu Phe lie Val Ala Gly Ala Phe Ser Gly Leu Glu 
250 255 260 

aag gtc ate gcg gac cgc aat ggc aag aaa ggc ttg ggc ttc ggt gtg 931 
Lys Val lie Ala Asp Arg Asn Gly Lys Lys Gly Leu Gly Phe Gly Val 
265 270 275 

gag gtc tct tec aag aag gaa gaa gee aac att gtg gat ate ttc aag 979 
Glu Val Ser Ser Lys Lys Glu Glu Ala Asn lie Val Asp lie Phe Lys 
280 285 290 

gat gtc etc cct gag gac ctg gtg aag ttt ggt etc ate cca gaa ttc 1027 
Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly Leu lie Pro Glu Phe 
295 300 305 
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att ggg cgt ctg cca gtc gtt gcc acc gta tec aac ctg gat cag aaa 1075 
lie Gly Arg Leu Pro Val Val Ala Thr Val Ser Asn Leu Asp Gin Lys 
310 315 320 325 

tct ctg gtc aag gtt etc acg gag cct cgt aac tea ttg gtg aag cag 1123 
Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn Ser Leu Val Lys Gin 
330 335 340 

tat cga cgt ctg ttt gaa atg gat gac get gtg ttg acc ttt act gat 1171 
Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val Leu Thr Phe Thr Asp 
345 350 355 

gat get ttg gag gag ate get aat cag gca etc gag cgc aaa act ggc 1219 
Asp Ala Leu Glu Glu lie Ala Asn Gin Ala Leu Glu Arg Lys Thr Gly 
360 365 370 

gcc cgt ggc ctg cgc gcg ate atg gaa gag ate ctg gtt ccg ate atg 1267 
Ala Arg Gly Leu Arg Ala lie Met Glu Glu lie Leu Val Pro lie Met 
375 380 385 

tat gac etc cca gac cgt aaa gac gtt ggc gaa gtc ate ate aac ggt 1315 
Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu Val lie lie Asn Gly 
390 395 400 405 

gcc gtt gcc cgt ggc gaa gcc gaa cca gag atg ttg gaa get gtc gca 1363 
Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met Leu Glu Ala Val Ala 
410 415 420 

gaa gaa aag acc gcg tagttggcag gagttatcac egg 1401 
Glu Glu Lys Thr Ala 
425 



<210> 164 
<211> 426 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 164 

Met Ala Arg Met Gin Glu Ser Ala Asp Leu Leu Lys Cys Ser Phe Cys 
15 10 15 

Gly Lys Ser Gin Lys Gin Val Lys Lys Leu lie Ala Gly Gly Ala Val 
20 25 30 

Tyr lie Cys Asp Glu Cys lie Glu Leu Cys Asn Glu lie lie Glu Glu 
35 40 45 

Glu Leu Gly Gin Ala Gin His Asp Glu Gin Glu Arg Asn Glu Leu Pro 
50 55 60 

Lys Pro Ser Glu lie Ser Ala Phe Leu Asp Thr Tyr Val lie Gly Gin 
65 70 75 80 

Asp Pro Ala Lys Arg lie Leu Ser Val Ala Val Tyr Asn His Tyr Lys 
85 90 95 



Arg Leu Arg Ala Ser Glu Thr lie Gly Arg Arg Arg Asn Asp Glu Pro 
100 105 110 
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Glu Thr Glu Leu Val Lys Ser Asn lie Leu Met Leu Gly Pro Thr Gly 
115 120 125 

Ser Gly Lys Thr Phe Leu Ala Gin Thr Leu Ala Lys Leu Leu Asp Val 
130 135 140 

Pro Phe Ala lie Ala Asp Ala Thr Ser Leu Thr Glu Ala Gly Tyr Val 
145 150 155 160 

Gly Glu Asp Val Glu Asn lie Leu Leu Lys Leu Leu Gin Ala Ala Asp 
165 170 175 

Phe Asp Val Glu Arg Ala Gin Arg Gly lie lie Tyr lie Asp Glu Val 
180 185 190 

Asp Lys lie Ser Arg Lys Ser Glu Asn Pro Ser lie Thr Arg Asp Val 
195 200 205 

Ser Gly Glu Gly Val Gin Gin Ala Leu Leu Lys lie Leu Glu Gly Thr 
210 215 220 

Val Ala Ala lie Pro Pro Gin Gly Gly Arg Lys His Pro Asn Gin Asp 
225 230 235 240 

Phe lie Gin Leu Asp Thr Thr Asn lie Leu Phe lie Val Ala Gly Ala 
245 250 255 

Phe Ser Gly Leu Glu Lys Val lie Ala Asp Arg Asn Gly Lys Lys Gly 
260 „ 265 270 

Leu Gly Phe Gly Val Glu Val Ser Ser Lys Lys Glu Glu Ala Asn lie 
275 280 285 

Val Asp lie Phe Lys Asp Val Leu Pro Glu Asp Leu Val Lys Phe Gly 
290 295 300 

Leu lie Pro Glu Phe lie Gly Arg Leu Pro Val Val Ala Thr Val Ser 
305 310 315 320 

Asn Leu Asp Gin Lys Ser Leu Val Lys Val Leu Thr Glu Pro Arg Asn 
325 330 335 

Ser Leu Val Lys Gin Tyr Arg Arg Leu Phe Glu Met Asp Asp Ala Val 
340 345 350 

Leu Thr Phe Thr Asp Asp Ala Leu Glu Glu lie Ala Asn Gin Ala Leu 
355 360 365 

Glu Arg Lys Thr Gly Ala Arg Gly Leu Arg Ala lie Met Glu Glu lie 
370 375 380 

Leu Val Pro lie Met Tyr Asp Leu Pro Asp Arg Lys Asp Val Gly Glu 
385 390 395 400 

Val lie lie Asn Gly Ala Val Ala Arg Gly Glu Ala Glu Pro Glu Met 
405 410 415 

Leu Glu Ala Val Ala Glu Glu Lys Thr Ala 
420 425 
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<210> 165 
<211> 924 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (901) 

<223> RXN00397 

<400> 165 

tttttcgagg ttggggtggc ttttcgggtg gcgtgtatgt attaaaccaa ggagcttgtt 60 

tgagggggag cgcttggttt gattcgacag ttttcgggca ttg age ctg acg gaa 115 

Leu Ser Leu Thr Glu 
1 5 

QQQ g&<3 ate att ccc ate caa aca aag etc ggc cac tgg cgt gac gtg 163 
Gly Glu lie lie Pro lie Gin Thr Lys Leu Gly His Trp Arg Asp Val 
10 15 20 

egg gat tec gaa gat ctg cca ttc caa gta ate gca teg cgc ace aac 211 
Arg Asp Ser Glu Asp Leu Pro Phe Gin Val lie Ala Ser Arg Thr Asn 
25 30 35 

gtg ace att atg gaa aac ace ctg gaa tgg ace aac age cgc ctt gag 259 
Val Thr lie Met Glu Asn Thr Leu Glu Trp Thr Asn Ser Arg Leu Glu 
40 45 50 

cgt ggc gaa gag ttc acc gag etc gac att tat get cac tac ttg gaa 3 07 
Arg Gly Glu Glu Phe Thr Glu Leu Asp lie Tyr Ala His Tyr Leu Glu 
55 60 65 

gag ttg gaa gat tac gee etc caa ttc acc ttc gat gtc gag ccc tac 3 55 
Glu Leu Glu Asp Tyr Ala Leu Gin Phe Thr Phe Asp Val Glu Pro Tyr 
70 75 80 85 

ttc acc aac ctg cac tec tec aac aga atg etc ttc cct gga cct cct 403 
Phe Thr Asn Leu His Ser Ser Asn Arg Met Leu Phe Pro Gly Pro Pro 
90 95 100 

gtg gat ttc ccg ate aac gca gaa acc cga tgc att cag etc gac gee 451 
Val Asp Phe Pro lie Asn Ala Glu Thr Arg Cys lie Gin Leu Asp Ala 
105 110 115 

ggt gtt gca gta aag aag gac ggc gtg gtg ctg ggt acc tea gat atg 499 
Gly Val Ala Val Lys Lys Asp Gly Val Val Leu Gly Thr Ser Asp Met 
120 125 130 



gcg agg tec ctg cct cga acc gee get 
Ala Arg Ser Leu Pro Arg Thr Ala Ala 
135 140 

ttc ttc aag gtg gtt cgt gaa ggc ate 
Phe Phe Lys Val Val Arg Glu Gly lie 
150 155 

gtg ate tgc get gac gtg cac gaa gca 
Val lie Cys Ala Asp Val His Glu Ala 
170 



ggc caa gaa, gee tat gag tac 547 
Gly Gin Glu Ala Tyr Glu Tyr 
145 

ate ggg cag ctg cgc ccg ggc 595 
lie Gly Gin Leu Arg Pro Gly 
160 165 

acc ctt gat tac eta age ccg 643 
Thr Leu Asp Tyr Leu Ser Pro 
175 180 
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cag eta cct cgc atg att gac ate gga atg ctg ggt gee gac acc gat 691 
Gin Leu Pro Arg Met lie Asp lie Gly Met Leu Gly Ala Asp Thr Asp 
185 190 195 

ttc aac acc ate tac cgc aag cgc aat gtt ggc cac etc atg ggc aag 739 
Phe Asn Thr lie Tyr Arg Lys Arg Asn Val Gly His Leu Met Gly Lys 
200 205 210 

cag gaa tec ttt gee aat gag ctt cgc cct gga tac aag cac att ctt 787 
Gin Glu Ser Phe Ala Asn Glu Leu Arg Pro Gly Tyr Lys His lie Leu 
215 220 225 

cac cac ggc tec tat ggt gee gcg gag ate cct tgg cgc tac aac ggt 835 
His His Gly Ser Tyr Gly Ala Ala Glu lie Pro Trp Arg Tyr Asn Gly 
230 235 240 245 

gta gec att ggt acc gag gat ctg tgg tac ate ggc gca gac aag acc 883 
Val Ala lie Gly Thr Glu Asp Leu Trp Tyr lie Gly Ala Asp Lys Thr 
250 255 260 

tac att ttg age cag cgc taaggagaac ccagtgacag aaa 924 
Tyr lie Leu Ser Gin Arg 
265 



<210> 166 
<211> 267 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 166 

Leu Ser Leu Thr Glu Gly Glu lie lie Pro lie Gin Thr Lys Leu Gly 
15 10 15 

His Trp Arg Asp Val Arg Asp Ser Glu Asp Leu Pro Phe Gin Val lie 
20 25 30 

Ala Ser Arg Thr Asn Val Thr lie Met Glu Asn Thr Leu Glu Trp Thr 
35 40 45 

Asn Ser Arg Leu Glu Arg Gly Glu Glu Phe Thr Glu Leu Asp lie Tyr 
50 55 60 

Ala His Tyr Leu Glu Glu Leu Glu Asp Tyr Ala Leu Gin Phe Thr Phe 
65 70 75 80 

Asp Val Glu Pro Tyr Phe Thr Asn Leu His Ser Ser Asn Arg Met Leu 
85 90 95 

Phe Pro Gly Pro Pro Val Asp Phe Pro lie Asn Ala Glu Thr Arg Cys 
100 105 110 

lie Gin Leu Asp Ala Gly Val Ala Val Lys Lys Asp Gly Val Val Leu 
115 120 125 

Gly Thr Ser Asp Met Ala Arg Ser Leu Pro Arg Thr Ala Ala Gly Gin 
130 135 140 

Glu Ala Tyr Glu Tyr Phe Phe Lys Val Val Arg Glu Gly He He Gly 
145 150 155 160 
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Gin Leu Arg Pro Gly Val lie Cys Ala Asp Val His Glu Ala Thr Leu 
165 170 175 

Asp Tyr Leu Ser Pro Gin Leu Pro Arg Met lie Asp lie Gly Met Leu 
180 185 190 

Gly Ala Asp Thr Asp Phe Asn Thr lie Tyr Arg Lys Arg Asn Val Gly 
195 200 205 

His Leu Met Gly Lys Gin Glu Ser Phe Ala Asn Glu Leu Arg Pro Gly 
210 215 220 

Tyr Lys His lie Leu His His Gly Ser Tyr Gly Ala Ala Glu lie Pro 
225 230 235 240 

Trp Arg Tyr Asn Gly Val Ala lie Gly Thr Glu Asp Leu Trp Tyr lie 
245 250 255 

Gly Ala Asp Lys Thr Tyr lie Leu Ser Gin Arg 
260 265 



<210> 167 
<211> 2049 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2026) 
<223> RXN01868 

<400> 167 

tgacaggcta ccttctgggg tggacatgat ccccaacgct caacccactt gtggcaccaa 60 

ccacaaaccc tgtggcggta aatcccctag agtaggccac atg aag gat ctt tat 115 

Met Lys Asp Leu Tyr 
1 5 

cgc ttt gtc aat ggc ctg tgg ctt gac acc cac ate att ccc gac gat 163 
Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His lie lie Pro Asp Asp 
10 15 20 

cgc gcg gtg gac ggc acg ttc cac aag ctg cgc gat gat get gaa gaa 211 
Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg Asp Asp Ala Glu Glu 
25 30 35 

gac gtc cat gag ate gtc aag gaa gac act gga cgc gca ggc aca ctt 259 
Asp Val His Glu lie Val Lys Glu Asp Thr Gly Arg Ala Gly Thr Leu 
40 45 50 

tat gec tea ttt atg gat act gac gee ate aac get get ggt gtt gca 307 
Tyr Ala Ser Phe Met Asp Thr Asp Ala lie Asn Ala Ala Gly Val Ala 
55 60 65 

ccg etc gat gcg gat ctg aac agg ctg tct gtt get aac tea teg ttt 355 
Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val Ala Asn Ser Ser Phe 
70 75 80 85 



ttc gca get get etc ggc gaa ctg gac cgt gaa ggc gtt ggc gcg cca 
Phe Ala Ala Ala Leu Gly Glu Leu Asp Arg Glu Gly Val Gly Ala Pro 



403 
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90 95 100 

gta ggt ttc tgg gtg gag aag gat tct tec tec aac gaa tec gtc gee 451 
Val Gly Phe Trp Val Glu Lys Asp Ser Ser Ser Asn Glu Ser Val Ala 
105 110 115 

tat gtc ate cag tec ggc etc ggc ctg ccc gat gag get tat tac cgc 499 
Tyr Val lie Gin Ser Gly Leu Gly Leu Pro Asp Glu Ala Tyr Tyr Arg 
120 125 130 

gag gag gca cac gec gaa act etc gcg gec tac aaa gag cac gtt gag 547 
Glu Glu Ala His Ala Glu Thr Leu Ala Ala Tyr Lys Glu His Val Glu 
135 140 145 

cgc atg etc ggc tac ttg gat aac age cgc etc ttc ggt ctg teg get 595 
Arg Met Leu Gly Tyr Leu Asp Asn Ser Arg Leu Phe Gly Leu Ser Ala 
150 155 160 165 

get tec get gee gca cga att gtc gee ctg gaa acg gaa ate get get 643 
Ala Ser Ala Ala Ala Arg lie Val Ala Leu Glu Thr Glu lie Ala Ala 
170 175 180 

ggc cac tgg gat gtc gtg aag ace cgc gac gec gta gee ace tac aac 691 
Gly His Trp Asp Val Val Lys Thr Arg Asp Ala Val Ala Thr Tyr Asn 
185 190 195 

ccc ace gaa etc ggc gcg ctg cca cca aag gtc cgc acg ctg etc agt 73 9 
Pro Thr Glu Leu Gly Ala Leu Pro Pro Lys Val Arg Thr Leu Leu Ser 
200 ^ 205 210 

tec gca ggc etc ccg gac cag cgc ctg gta teg atg atg ccg tea tac 787 
Ser Ala Gly Leu Pro Asp Gin Arg Leu Val Ser Met Met Pro Ser Tyr 
215 220 225 

etc gac cac etc aac ggc ttg ctt gtc gac gac cgc etc ccc gat tgg 835 
Leu Asp His Leu Asn Gly Leu Leu Val Asp Asp Arg Leu Pro Asp Trp 
230 235 240 245 

cag eta tgg gca ace tgg cac ate ttg agg tct cga gca gga ctg ttg 883 
Gin Leu Trp Ala Thr Trp His lie Leu Arg Ser Arg Ala Gly Leu Leu 
250 255 260 

ace gag gaa att age caa gca aac ttc gac ttc tat ggc ace aaa ctg 931 
Thr Glu Glu lie Ser Gin Ala Asn Phe Asp Phe Tyr Gly Thr Lys Leu 
265 270 275 

tec ggc gee ace gag caa aaa gat cga tgg aag cgt get gtc ggc ctg 979 
Ser Gly Ala Thr Glu Gin Lys Asp Arg Trp Lys Arg Ala Val Gly Leu 
280 285 290 

gca gag cgc atg gtg ggc gag gaa ate ggg caa cga ttc gtc gaa agg 102 7 
Ala Glu Arg Met Val Gly Glu Glu lie Gly Gin Arg Phe Val Glu Arg 
295 300 305 

cat ttt cct gca age tec aag gag cac atg ctt gag etc gtc gac tac 1075 
His Phe Pro Ala Ser Ser Lys Glu His Met Leu Glu Leu Val Asp Tyr 
310 315 320 325 

ctg gtt gee gee tac cgt gat cgc att tec aac etc gaa tgg atg acg 1123 
Leu Val Ala Ala Tyr Arg Asp Arg lie Ser Asn Leu Glu Trp Met Thr 
330 335 340 
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ccc gcc acc cgc gag cgt gcc ctg gaa aag ttg ggc aaa ttc aac gcg 1171 

Pro Ala Thr Arg Glu Arg Ala Leu Glu Lys Leu Gly Lys Phe Asn Ala 

345 350 355 

aaa ate ggc tac ccc gac aag tgg cgc tec tac gaa ggc etc gaa ttc 1219 

Lys lie Gly Tyr Pro Asp Lys Trp Arg Ser Tyr Glu Gly Leu Glu Phe 

360 365 370 

ggc tec gac ctg gtg gac aac tec cgc aag ggc tec gcg ttc etc cat 1267 

Gly Ser Asp Leu Val Asp Asn Ser Arg Lys Gly Ser Ala Phe Leu His 

375 380 385 

gac tat gag ctg ggc aag ate ggc aaa cca gcc gac cgc gac gaa tgg 1315 

Asp Tyr Glu Leu Gly Lys lie Gly Lys Pro Ala Asp Arg Asp Glu Trp 

390 395 400 405 

gtc acc acc cca caa acc gtc aac gcc ttc tac aac ccc gtg gtc aac 1363 

Val Thr Thr Pro Gin Thr Val Asn Ala Phe Tyr Asn Pro Val Val Asn 

410 415 420 

gac ate acc ttc ccc gca gcc ate ctg cgc gca cca ttc ttc gac ccc 1411 

Asp lie Thr Phe Pro Ala Ala lie Leu Arg Ala Pro Phe Phe Asp Pro 

425 430 435 

gaa gca gaa gcc gca gaa aac ttc ggt gca ate ggt get gtg ate gga 1459 

Glu Ala Glu Ala Ala Glu Asn Phe Gly Ala lie Gly Ala Val lie Gly 

440 445 450 

cac gaa ate ggc cac ggc ttt gac gat caa ggc age caa tac gac ggc 1507 

His Glu lie Gly His Gly Phe Asp Asp Gin Gly Ser Gin Tyr Asp Gly 

455 460 465 

gac ggc aac etc aac tec tgg tgg acc gac gaa gac cgc tec gca ttc 1555 

Asp Gly Asn Leu Asn Ser Trp Trp Thr Asp Glu Asp Arg Ser Ala Phe 

470 475 480 485 

gag cag etc acc tea cgt ctg gtc acc caa ttc age gga etc gtc cct 1603 

Glu Gin Leu Thr Ser Arg Leu Val Thr Gin Phe Ser Gly Leu Val Pro 

490 495 500 

gcc gtc ctg acc tct gaa gga ate gac acc gac ggc gtc aac ggt gaa 1651 

Ala Val Leu Thr Ser Glu Gly lie Asp Thr Asp Gly Val Asn Gly Glu 

505 510 515 

ttc act etc ggc gaa aac ate ggt gac etc ggc gga ttg ggc ate get 1699 

Phe Thr Leu Gly Glu Asn lie Gly Asp Leu Gly Gly Leu Gly lie Ala 

520 525 530 

gtc gtt gcc tac gaa aag tac etc gca gac cgt ggc caa acc ttt gaa 1747 

Val Val Ala Tyr Glu Lys Tyr Leu Ala Asp Arg Gly Gin Thr Phe Glu 

535 540 545 

acc tea cca gtc caa aaa ttc gaa gca gaa ggc gcc gag gaa ggc ctg 17 95 

Thr Ser Pro Val Gin Lys Phe Glu Ala Glu Gly Ala Glu Glu Gly Leu 

550 555 560 565 

gcc gag caa gaa ttc aac ggt etc caa cgc etc ttc ctg tec tgg get 1843 

Ala Glu Gin Glu Phe Asn Gly Leu Gin Arg Leu Phe Leu Ser Trp Ala 

570 575 580 
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cgc gtg tgg cgc acc aaa ate cgc cca cag atg gec gtc caa tac ctg 1891 
Arg Val Trp Arg Thr Lys lie Arg Pro Gin Met Ala Val Gin Tyr Leu 
585 590 595 

gec ate gac cca cac tec cct gca gaa ttc cgc tgc aat gtc ate gee 1939 
Ala lie Asp Pro His Ser Pro Ala Glu Phe Arg Cys Asn Val lie Ala 
600 605 610 

gga aac gtc get gaa ttc tac gaa gca ttc gac gtc ccc gaa gat gca 1987 
Gly Asn Val Ala Glu Phe Tyr Glu Ala Phe Asp Val Pro Glu Asp Ala 
615 620 625 

cct gtg tac ate aag cca gaa gag cgc eta get ate tgg tagttgttag 2036 
Pro Val Tyr lie Lys Pro Glu Glu Arg Leu Ala lie Trp 
630 635 640 

ttggtattga aaa 2049 



<210> 168 
<211> 642 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 168 

Met Lys Asp Leu Tyr Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His 
15 10 15 

lie lie Pro Asp Asp Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg 
20 25 30 

Asp Asp Ala Glu Glu Asp Val His Glu lie Val Lys Glu Asp Thr Gly 
35 40 45 

Arg Ala Gly Thr Leu Tyr Ala Ser Phe Met Asp Thr Asp Ala lie Asn 
50 55 60 

Ala Ala Gly Val Ala Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val 
65 70 75 80 

Ala Asn Ser Ser Phe Phe Ala Ala Ala Leu Gly Glu Leu Asp Arg Glu 
85 90 95 

Gly Val Gly Ala Pro Val Gly Phe Trp Val Glu Lys Asp Ser Ser Ser 
100 105 110 

Asn Glu Ser Val Ala Tyr Val lie Gin Ser Gly Leu Gly Leu Pro Asp 
115 120 125 

Glu Ala Tyr Tyr Arg Glu Glu Ala His Ala Glu Thr Leu Ala Ala Tyr 
130 135 140 

Lys Glu His Val Glu Arg Met Leu Gly Tyr Leu Asp Asn Ser Arg Leu 
145 150 155 160 

Phe Gly Leu Ser Ala Ala Ser Ala Ala Ala Arg lie Val Ala Leu Glu 
165 170 175 

Thr Glu lie Ala Ala Gly His Trp Asp Val Val Lys Thr Arg Asp Ala 
180 185 190 
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Val Ala Thr Tyr 
195 

Arg Thr Leu Leu 
210 

Met Met Pro Ser 
225 

Arg Leu Pro Asp 



Arg Ala Gly Leu 
260 

Tyr Gly Thr Lys 
275 

Arg Ala Val Gly 
290 

Arg Phe Val Glu 
305 

Glu Leu Val Asp 



Leu Glu Trp.Met 
340 

Gly Lys Phe Asn 
355 

Glu Gly Leu Glu 
370 

Ser Ala Phe Leu 
385 

Asp Arg Asp Glu 



Asn Pro Val Val 
420 

Pro Phe Phe Asp 
435 

Gly Ala Val lie 
450 

Ser Gin Tyr Asp 
465 

Asp Arg Ser Ala 



Ser Gly Leu Val 
500 



Asn Pro Thr Glu 
200 

Ser Ser Ala Gly 
215 

Tyr Leu Asp His 
230 

Trp Gin Leu Trp 
245 

Leu Thr Glu Glu 



Leu Ser Gly Ala 
280 

Leu Ala Glu Arg 
295 

Arg His Phe Pro 
310 

Tyr Leu Val Ala 
325 

Thr Pro Ala Thr 



Ala Lys lie Gly 
360 

Phe Gly Ser Asp 
375 

His Asp Tyr Glu 
390 

Trp Val Thr Thr 
405 

Asn Asp lie Thr 



Pro Glu Ala Glu 
440 

Gly His Glu lie 
455 

Gly Asp Gly Asn 
470 

Phe Glu Gin Leu 
485 

Pro Ala Val Leu 



Leu Gly Ala Leu 



Leu Pro Asp Gin 
220 

Leu Asn Gly Leu 
235 

Ala Thr Trp His 
250 

lie Ser Gin Ala 
265 

Thr Glu Gin Lys 



Met Val Gly Glu 
300 

Ala Ser Ser Lys 
315 

Ala Tyr Arg Asp 
330 

Arg Glu Arg Ala 
345 

Tyr Pro Asp Lys 



Leu Val Asp Asn 
380 

Leu Gly Lys lie 
395 

Pro Gin Thr Val 
410 

Phe Pro Ala Ala 
425 

Ala Ala Glu Asn 



Gly His Gly Phe 
460 

Leu Asn Ser Trp 
475 

Thr Ser Arg Leu 
490 

Thr Ser Glu Gly 
505 



Pro Pro Lys Val 
205 

Arg Leu Val Ser 



Leu Val Asp Asp 
240 

lie Leu Arg Ser 
255 

Asn Phe Asp Phe 
270 

Asp Arg Trp Lys 
285 

Glu lie Gly Gin 



Glu His Met Leu 
320 

Arg lie Ser Asn 
335 

Leu Glu Lys Leu 
350 

Trp Arg Ser Tyr 
365 

Ser Arg Lys Gly 



Gly Lys Pro Ala 
400 

Asn Ala Phe Tyr 
415 

lie Leu Arg Ala 
430 

Phe Gly Ala lie 
445 

Asp Asp Gin Gly 



Trp Thr Asp Glu 
480 

Val Thr Gin Phe 
495 

lie Asp Thr Asp 
510 



Gly Val Asn Gly Glu Phe Thr Leu Gly Glu Asn lie Gly Asp Leu Gly 
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515 520 525 

Gly Leu Gly lie Ala Val Val Ala Tyr Glu Lys Tyr Leu Ala Asp Arg 
530 535 540 

Gly Gin Thr Phe Glu Thr Ser Pro Val Gin Lys Phe Glu Ala Glu Gly 
545 550 555 560 

Ala Glu Glu Gly Leu Ala Glu Gin Glu Phe Asn Gly Leu Gin Arg Leu 
565 570 575 

Phe Leu Ser Trp Ala Arg Val Trp Arg Thr Lys lie Arg Pro Gin Met 
580 585 590 

Ala Val Gin Tyr. Leu Ala lie Asp Pro His Ser Pro Ala Glu Phe Arg 
595 600 605 

Cys Asn Val lie Ala Gly Asn Val Ala Glu Phe Tyr Glu Ala Phe Asp 
610 615 620 

Val Pro Glu Asp Ala Pro Val Tyr lie Lys Pro Glu Glu Arg Leu Ala 
625 630 635 640 

lie Trp 



<210> 169 
<211> 1734 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (1711) 

<223> FRXA01868 

<400> 169 

atgcggatct gaacaggctg tctgttgcta actcatcgtt ttcgcagctg ctctcggcga 60 

actggaccgt gaaggcgttg gcgcgccagt aggtttctgg gtg gag aag gat tct 115 

Val Glu Lys Asp Ser 
1 5 

tec tec aac gaa tec gtc gec tat gtc ate cag tec ggc etc ggc ctg 163 

Ser Ser Asn Glu Ser Val Ala Tyr Val lie Gin Ser Gly Leu Gly Leu 
10 15 20 

ccc gat gag get tat tac cgc gag gag gca cac gee gaa act etc gcg 211 
Pro Asp Glu Ala Tyr Tyr Arg Glu Glu Ala His Ala Glu Thr Leu Ala 
25 30 35 

gee tac aaa gag cac gtt gag cgc atg etc ggc tac ttg gat aac age 259 
Ala Tyr Lys Glu His Val Glu Arg Met Leu Gly Tyr Leu Asp Asn Ser 
40 45 50 

cgc etc ttc ggt ctg teg get get tec get gee gca cga att gtc gee 307 
Arg Leu Phe Gly Leu Ser Ala Ala Ser Ala Ala Ala Arg lie Val Ala 
55 60 65 



ctg gaa acg gaa ate get get ggc cac tgg gat gtc gtg aag ace cgc 355 
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Leu Glu Thr Glu lie Ala Ala Gly His Trp Asp Val Val Lys Thr Arg 
70 75 80 85 

gac gcc gta gcc acc tac aac ccc acc gaa etc ggc gcg ctg cca cca 403 
Asp Ala Val Ala Thr Tyr Asn Pro Thr Glu Leu Gly Ala Leu Pro Pro 
90 95 100 

aag gtc cgc acg ctg etc agt tec gca ggc etc ccg gac cag cgc ctg 451 
Lys Val Arg Thr Leu Leu Ser Ser Ala Gly Leu Pro Asp Gin Arg Leu 
105 110 115 

gta teg atg atg ccg tea tac etc gac cac etc aac ggc ttg ctt gtc 499 
Val Ser Met Met Pro Ser Tyr Leu Asp His Leu Asn Gly Leu Leu Val 
120 125 130 

gac gac cgc etc ccc gat tgg cag eta tgg gca acc tgg cac ate ttg 547 
Asp Asp Arg Leu Pro Asp Trp Gin Leu Trp Ala Thr Trp His lie Leu 
135 140 145 

agg tct cga gca gga ctg ttg acc gag gaa att age caa gca aac ttc 595 
Arg Ser Arg Ala^Gly Leu Leu Thr Glu Glu lie Ser Gin Ala Asn Phe 
150 155 160 165 

gac ttc tat ggc acc aaa ctg tec ggc gcc acc gag caa aaa gat cga 643 
Asp Phe Tyr Gly Thr Lys Leu Ser Gly Ala Thr Glu Gin Lys Asp Arg 
170 175 180 

tgg aag cgt get gtc ggc ctg gca gag cgc atg gtg ggc gag gaa ate 691 
Trp Lys Arg Ala Val ,Gly Leu Ala Glu Arg Met Val Gly Glu Glu lie ^ 
185 190 195 

ggg caa cga ttc gtc gaa agg cat ttt cct gca age tec aag gag cac 73 9 
Gly Gin Arg Phe Val Glu Arg His Phe Pro Ala Ser Ser Lys Glu His 
200 205 210 

atg ctt gag etc gtc gac tac ctg gtt gcc gcc tac cgt gat cgc att 787 
Met Leu Glu Leu Val Asp Tyr Leu Val Ala Ala Tyr Arg Asp Arg lie 
215 220 225 

tec aac etc gaa tgg atg acg ccc gcc acc cgc gag cgt gcc ctg gaa 83 5 
Ser Asn Leu Glu Trp Met Thr Pro Ala Thr Arg Glu Arg Ala Leu Glu 
230 235 240 245 

aag ttg ggc aaa ttc aac gcg aaa ate ggc tac ccc gac aag tgg cgc 883 
Lys Leu Gly Lys Phe Asn Ala Lys lie Gly Tyr Pro Asp Lys Trp Arg 
250 255 260 

tec tac gaa ggc etc gaa ttc ggc tec gac ctg gtg gac aac tec cgc 931 
Ser Tyr Glu Gly Leu Glu Phe Gly Ser Asp Leu Val Asp Asn Ser Arg 
265 270 275 

aag ggc tec gcg ttc etc cat gac tat gag ctg ggc aag ate ggc aaa 97 9 
Lys Gly Ser Ala Phe Leu His Asp Tyr Glu Leu Gly Lys lie Gly Lys 
280 285 290 

cca gcc gac cgc gac gaa tgg gtc acc acc cca caa acc gtc aac gcc 1027 
Pro Ala Asp Arg Asp Glu Trp Val . Thr Thr Pro Gin Thr Val Asn Ala 
295 300 305 



ttc tac aac 
Phe Tyr Asn 



ccc gtg gtc 
Pro Val Val 



aac gac ate acc ttc ccc gca gcc ate ctg 
Asn Asp lie Thr Phe Pro Ala Ala lie Leu 



1075 
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310 315 320 325 

cgc gca cca ttc ttc gac ccc gaa gca gaa gcc gca gaa aac ttc ggt 1123 
Arg Ala Pro Phe Phe Asp Pro Glu Ala Glu Ala Ala Glu Asn Phe Gly 
330 335 340 

gca ate ggt get gtg ate gga cac gaa ate ggc cac ggc ttt gac gat 1171 
Ala lie Gly Ala Val lie Gly His Glu lie Gly His Gly Phe Asp Asp 
345 350 355 

caa ggc age caa tac gac ggc gac ggc aac etc aac tec tgg tgg ace 1219 
Gin Gly Ser Gin Tyr Asp Gly Asp Gly Asn Leu Asn Ser Trp Trp Thr 
360 365 370 

gac gaa gac cgc tec gca ttc gag cag etc acc tea cgt ctg gtc ace 1267 

Asp Glu Asp Arg Ser Ala Phe Glu Gin Leu Thr Ser Arg Leu Val Thr 
375 380 385 

caa ttc age gga etc gtc cct gcc gtc ctg acc tct gaa gga ate gac 1315 

Gin Phe Ser Gly Leu Val Pro Ala Val Leu Thr Ser Glu Gly lie Asp 

390 395 400 405 

acc gac ggc gtc aac ggt gaa ttc act etc ggc gaa aac ate ggt gac 13 63 
Thr Asp Gly Val Asn Gly Glu Phe Thr Leu Gly Glu Asn lie Gly Asp 
410 415 420 

etc ggc gga ttg ggc ate get gtc gtt gcc tac gaa aag tac etc gca 1411 

Leu Gly Gly Leu Gly lie Ala Val Val Ala .Tyr Glu Lys Tyr Leu Ala 
425 „ 430 435 

gac cgt ggc caa acc ttt gaa acc tea cca gtc caa aaa ttc gaa gca 1459 

Asp Arg Gly Gin Thr Phe Glu Thr Ser Pro Val Gin Lys Phe Glu Ala 
440 445 450 

gaa ggc gcc gag gaa ggc ctg gcc gag caa gaa ttc aac ggt etc caa 1507 

Glu Gly Ala Glu Glu Gly Leu Ala Glu Gin Glu Phe Asn Gly Leu Gin 
455 460 465 

cgc etc ttc ctg tec tgg get cgc gtg tgg cgc acc aaa ate cgc cca 1555 

Arg Leu Phe Leu Ser Trp Ala Arg Val Trp Arg Thr Lys lie Arg Pro 

470 475 480 485 

cag atg gcc gtc caa tac ctg gcc ate gac cca cac tec cct gca gaa 1603 

Gin Met Ala Val Gin Tyr Leu Ala lie Asp Pro His Ser Pro Ala Glu 
490 495 500 

ttc cgc tgc aat gtc ate gcc gga aac gtc get gaa ttc tac gaa gca 1651 

Phe Arg Cys Asn Val lie Ala Gly Asn Val Ala Glu Phe Tyr Glu Ala 
505 510 515 

ttc gac gtc ccc gaa gat gca cct gtg tac ate aag cca gaa gag cgc 1699 

Phe Asp Val Pro Glu Asp Ala Pro Val Tyr lie Lys Pro Glu Glu Arg 
520 525 530 

eta get ate tgg tagttgttag ttggtattga aaa 1734 
Leu Ala lie Trp 
535 



<210> 170 
<211> 537 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 170 

Val Glu Lys Asp Ser Ser Ser Asn Glu Ser Val Ala Tyr Val lie Gin 
15 10 15 

Ser Gly Leu Gly Leu Pro Asp Glu Ala Tyr Tyr Arg Glu Glu Ala His 
20 25 30 

Ala Glu Thr Leu Ala Ala Tyr Lys Glu His Val Glu Arg Met Leu Gly 
35 40 .45 

Tyr Leu Asp Asn Ser Arg Leu Phe Gly Leu Ser Ala Ala Ser Ala Ala 
50 55 60 

Ala Arg lie Val Ala Leu Glu Thr Glu lie Ala Ala Gly His Trp Asp 
65 70 75 80 

Val Val Lys Thr Arg Asp Ala Val Ala Thr Tyr Asn Pro Thr Glu Leu 
85 90 95 

Gly Ala Leu Pro Pro Lys Val Arg Thr Leu Leu Ser Ser Ala Gly Leu 
100 105 110 

Pro Asp Gin Arg Leu Val Ser Met Met Pro Ser Tyr Leu Asp His Leu 
115 120 125 

Asn Gly Leu Leu Val Asp Asp Arg Leu Pro Asp Trp Gin Leu Trp Ala 
130 135 140 

Thr Trp His lie Leu Arg Ser Arg Ala Gly Leu Leu Thr Glu Glu lie 
145 150 155 160 

Ser Gin Ala Asn Phe Asp Phe Tyr Gly Thr Lys Leu Ser Gly Ala Thr 
165 170 175 

Glu Gin Lys Asp Arg Trp Lys Arg Ala Val Gly Leu Ala Glu Arg Met 
180 185 190 

Val Gly Glu Glu lie Gly Gin Arg Phe Val Glu Arg His Phe Pro Ala 
195 200 205 

Ser Ser Lys Glu His Met Leu Glu Leu Val Asp Tyr Leu Val Ala Ala 
210 215 220 

Tyr Arg Asp Arg lie Ser Asn Leu Glu Trp Met Thr Pro Ala Thr Arg 
225 230 235 240 

Glu Arg Ala Leu Glu Lys Leu Gly Lys Phe Asn Ala Lys lie Gly Tyr 
245 250 255 

Pro Asp Lys Trp Arg Ser Tyr Glu Gly Leu Glu Phe Gly Ser Asp Leu 
260 265 270 

Val Asp Asn Ser Arg Lys Gly Ser Ala Phe Leu His Asp Tyr Glu Leu 
275 280 285 

Gly Lys He Gly Lys Pro Ala Asp Arg Asp Glu Trp Val Thr Thr Pro 
290 295 300 
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Gin Thr Val Asn Ala Phe Tyr Asn Pro Val Val Asn Asp lie Thr Phe 
305 310 315 320 

Pro Ala Ala lie Leu Arg Ala Pro Phe Phe Asp Pro Glu Ala Glu Ala 
325 330 335 

Ala Glu Asn Phe Gly Ala lie Gly Ala Val lie Gly His Glu lie Gly 
340 345 350 

His Gly Phe Asp Asp Gin Gly Ser Gin Tyr Asp Gly Asp Gly Asn Leu 
355 360 365 

Asn Ser Trp Trp Thr Asp Glu Asp Arg Ser Ala Phe Glu Gin Leu Thr 
370 375 380 

Ser Arg Leu Val Thr Gin Phe Ser Gly Leu Val Pro Ala Val Leu Thr 
385 390 395 400 

Ser Glu Gly lie Asp Thr Asp Gly Val Asn Gly Glu Phe Thr Leu Gly 
405 410 415 

Glu Asn lie Gly Asp Leu Gly Gly Leu" Gly lie Ala Val Val Ala Tyr 
420 425 430 

Glu Lys Tyr Leu Ala Asp Arg Gly Gin Thr Phe Glu Thr Ser Pro Val 
435 1 440 445 

Gin Lys Phe Glu Ala Glu Gly Ala Glu Glu Gly Leu Ala Glu Gin Glu. 
450 455 460 

Phe Asn Gly Leu ,Gln Arg Leu Phe Leu Ser Trp Ala Arg Val Trp Arg 
465 470 475 480 

Thr Lys lie Arg Pro Gin Met Ala Val Gin Tyr Leu Ala lie Asp Pro 
485 490 495 

His Ser Pro Ala Glu Phe Arg Cys Asn Val lie Ala Gly Asn Val Ala 
500 505 510 

Glu Phe Tyr Glu Ala Phe Asp Val Pro Glu Asp Ala Pro Val Tyr lie 
515 520 525 

Lys Pro Glu Glu Arg Leu Ala lie Trp 
530 535 



<210> 171 
<211> 426 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (403) 

<223> FRXA01869 

<400> 171 

tgacaggcta ccttctgggg tggacatgat ccccaacgct caacccactt gtggcaccaa 



ccacaaaccc tgtggcggta aatcccctag agtaggccac atg aag gat ctt tat 

Met Lys Asp Leu Tyr 
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cgc ttt gtc aat ggc ctg tgg ctt gac acc cac ate att ccc gac gat 163 
Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His lie lie Pro Asp Asp 
10 15 20 

cgc gcg gtg gac ggc acg ttc cac aag ctg cgc gat gat get gaa gaa 211 
Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg Asp Asp Ala Glu Glu 
25 30 35 

gac gtc cat gag ate gtc aag gaa gac act gga cgc gca ggc aca ctt 259 
Asp Val His Glu He Val Lys Glu Asp Thr Gly Arg Ala Gly Thr Leu 
40 45 50 

tat gec tea ttt atg gat act gac gee ate aac get get ggt gtt gca 307 
Tyr Ala Ser Phe Met Asp Thr Asp Ala He Asn Ala Ala Gly Val Ala 
55 60 65 

ccg etc gat gcg gat ctg aac agg ctg tct gtt get aac tea teg ttt 355 
Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val Ala Asn Ser Ser Phe 
70 75 80 85 

teg cag ctg etc teg gcg aac tgg acc gtg aag gcg ttg gcg cgc cag 403 
Ser Gin Leu Leu Ser Ala Asn Trp Thr Val Lys Ala Leu Ala Arg Gin 
90 95 100 

taggtttctg ggtggagaag gat 426 



<210> 172 
<211> 101 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 172 

Met Lys Asp Leu Tyr Arg Phe Val Asn Gly Leu Trp Leu Asp Thr His 
15 10 15 

lie He Pro Asp Asp Arg Ala Val Asp Gly Thr Phe His Lys Leu Arg 
20 25 30 

Asp Asp Ala Glu Glu Asp Val His Glu He Val Lys Glu Asp Thr Gly 
35 40 45 

Arg Ala Gly Thr Leu Tyr Ala Ser Phe Met Asp Thr Asp Ala He Asn 
50 55 60 

Ala Ala Gly Val Ala Pro Leu Asp Ala Asp Leu Asn Arg Leu Ser Val 
65 70 * 75 80 

Ala Asn Ser Ser Phe Ser Gin Leu Leu Ser Ala Asn Trp Thr Val Lys 
85 90 95 

Ala Leu Ala Arg Gin 
100 



<210> 173 
<211> 1404 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 
<221> CDS 

<222> (101) . . (1381) 
<223> RXN00499 

<400> 173 

tgccaacagg ggatatgcca ctgtgtaccc cacggcgatg atcggtaaaa tcctcggcgc 60 



gcagatattg ttcttgctgc tctaaggtga tttttgggca gtg gtg ggg gtg gtg 

Val Val Gly Val Val 
1 5 



115 



tec acc cct gcg cgt aac ctg gga age atg act aaa aca ctt ggt tec 
Ser Thr Pro Ala Arg Asn Leu Gly Ser Met Thr Lys Thr Leu Gly Ser 
10 15 20 



163 



ctt cag ctg gaa.gaa ate acg ctg acc etc cct ctg act gaa gat gtg 
Leu Gin Leu Glu Glu lie Thr Leu Thr Leu Pro Leu Thr Glu Asp Val 
25 30 35 



211 



gec gat gaa cgc acc att gat gtg ttc gca cgc att gec aca cgc gtc 
Ala Asp Glu Arg Thr lie Asp Val Phe Ala Arg lie Ala Thr Arg Val 
40 45 50 



259 



ggt ggg gaa gac ctt cca tat tta gta ttc ctg cag ggt ggg cct ggc 
Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe Leu Gin Gly Gly Pro Gly 
55 60 65 



307 



aat gaa get cca cgt cca age ctt aat ccc etc aac ccc aat tgg ttg 
Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro Leu Asn Pro Asn Trp Leu 
70 75 80 85 



355 



ggc gtg gee ttg gag gaa tac cgc gtg gtc atg ttg gat caa cgt ggc 
Gly Val Ala Leu Glu Glu Tyr Arg Val Val Met Leu Asp Gin Arg Gly 
90 95 100 



403 



acc ggc cgt tec acc cca gtg ggt aat gat att ttg gaa aaa ccc aca 
Thr Gly Arg Ser Thr Pro Val Gly Asn Asp lie Leu Glu Lys Pro Thr 
105 110 115 



451 



gca gaa gta gtg gag tac tta tec cac ctg cgc gca gat ggc att gtg 
Ala Glu Val Val Glu Tyr Leu Ser His Leu Arg Ala Asp Gly lie Val 
120 125 130 



499 



cga gat get gaa gee ctg cgt aag cat ttg ggt gtg aat cag tgg aac 
Arg Asp Ala Glu Ala Leu Arg Lys His Leu Gly Val Asn Gin Trp Asn 
135 140 145 



547 



ctt tta ggc cag tec ttc gga ggt ttc acc acc ctg cat tac ttg tec 
Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr Thr Leu His Tyr Leu Ser 
150 155 160 165 



595 



egg cac gec gat tec ttg gac aac gtg ttt att acc ggc ggt etc age 
Arg His Ala Asp Ser Leu Asp Asn Val Phe lie Thr Gly Gly Leu Ser 
170 175 180 



643 



get att gat cgc cca gca gaa gac gtg tat gee aac tgt tac aac cgc 
Ala lie Asp Arg Pro Ala Glu Asp Val Tyr Ala Asn Cys Tyr Asn Arg 
185 190 195 



691 
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atg cgc cga aac tct gag gaa ttc tac cgt cgc ttc ccg caa tta egg 73 9 

Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg Arg Phe Pro Gin Leu Arg 

200 205 210 

gaa act ttc cga ggg ttg gtt aat cgt get cgc gec ggg gag att gtg 7 87 

Glu Thr Phe Arg Gly Leu Val Asn Arg Ala Arg Ala Gly Glu lie Val 

215 220 225 

ctt ccc acc ggc gaa gtt gtg tea gaa acc agg ctg cga tec ctt ggt 835 

Leu Pro Thr Gly Glu Val Val Ser Glu Thr Arg Leu Arg Ser Leu Gly 
230 235 240 245 

cac ttg ttg ggt age aat gac ggc tgg ttt gat ctg tac aac ctg ctg 883 

His Leu Leu Gly Ser Asn Asp Gly Trp Phe Asp Leu Tyr Asn Leu Leu 

250 255 260 

gaa tta gat ccc acc tec aac get ttt gtc cat gac ctg gca gga ctt 931 

Glu Leu Asp Pro Thr Ser Asn Ala Phe Val His Asp Leu Ala Gly Leu 
265 270 275 

ttg cct ttc ggc aac cgc aac cca att tat tac gtg etc cat gag tec 979 

Leu Pro Phe Gly Asn Arg Asn Pro lie Tyr Tyr Val Leu His Glu Ser 

280 285 290 

tct tac gee gac ggt gtg gtg aca aat tgg gca gca gag cgt gtg ctt 1027 

Ser Tyr Ala Asp Gly Val Val Thr Asn Trp Ala Ala Glu Arg Val Leu 

295 300 305 

-cca gag gat ttc cgc gag gat cca aca ctg etc acc ggt gag cac gtg 1075 

Pro Glu Asp Phe Arg Glu Asp Pro Thr Leu Leu Thr Gly Glu His Val 
310 315 320 325 

ttc cag gag tgg aca gac acc gtg ccg teg etc aag ccg tgg aag gac 1123 

Phe Gin Glu Trp Thr Asp Thr Val Pro Ser Leu Lys Pro Trp Lys Asp 

330 335 340 

gtt gee ctg gca ttg get cag cag gaa tgg ccc aag ctt tat gat gcg 1171 

Val Ala Leu Ala Leu Ala Gin Gin Glu Trp Pro Lys Leu Tyr Asp Ala 
345 350 355 

aag gca ttg gaa aac tea cag gee aag ggc get gca gca gtg tat gee 1219 

Lys Ala Leu Glu Asn Ser Gin Ala Lys Gly Ala Ala Ala Val Tyr Ala 

360 365 370 

aat gac gtt ttc gtc cca gtg gat tac tct ctg gaa acc gca caa cac 1267 

Asn Asp Val Phe Val Pro Val Asp Tyr Ser Leu Glu Thr Ala Gin His 

375 380 385 

ctg ccc ggt gtg cag ctg ttt ate acc age cag cat gaa cac aat gga 1315 

Leu Pro Gly Val Gin Leu Phe lie Thr Ser Gin His Glu His Asn Gly 
390 395 400 405 

ctt cgt gee age tea ggc gca gta ctg aag cac ctt ttc gat ctg gee 1363 

Leu Arg Ala Ser Ser Gly Ala Val Leu Lys His Leu Phe Asp Leu Ala 

410 415 420 

cac ggc cga gag gta cgc tgattcctcg tgttagtact age 1404 
His Gly Arg Glu Val Arg 
425 
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<210> 174 
<211> 427 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 174 

Val Val Gly Val Val Ser Thr Pro Ala Arg Asn Leu Gly Ser Met Thr 
15 10 15 

Lys Thr Leu Gly Ser Leu Gin Leu Glu Glu lie Thr Leu Thr Leu Pro 
20 25 30 

Leu Thr Glu Asp Val Ala Asp Glu Arg Thr lie Asp Val Phe Ala Arg 
35 40 45 

lie Ala Thr Arg Val Gly Gly Glu Asp Leu Pro Tyr Leu Val Phe Leu 
50 55 60 

Gin Gly Gly Pro Gly Asn Glu Ala Pro Arg Pro Ser Leu Asn Pro Leu 
65 70 75 80 

Asn Pro Asn Trp Leu Gly Val Ala Leu Glu Glu Tyr Arg Val Val Met 
85 90 95 

Leu Asp Gin Arg Gly Thr Gly Arg Ser Thr Pro Val Gly Asn Asp lie 
100 105 110 

Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu Ser His Leu Arg . 
115 120 125 

Ala Asp Gly lie Val Arg Asp Ala Glu Ala Leu Arg Lys His Leu Gly 
130 135 140 

Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly Gly Phe Thr Thr 
145 150 155 160 

Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp Asn Val Phe lie 
165 170 175 

Thr Gly Gly Leu Ser Ala lie Asp Arg Pro Ala Glu Asp Val Tyr Ala 
180 185 190 

Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu Phe Tyr Arg Arg 
195 200 205 

Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val Asn Arg Ala Arg 
210 215 220 

Ala Gly Glu lie Val Leu Pro Thr Gly Glu Val Val Ser Glu Thr Arg 
225 230 235 240 

Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp Gly Trp Phe Asp 
245 250 255 

Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn Ala Phe Val His 
260 265 270 

Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn Pro lie Tyr Tyr 
275 280 285 



Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val Thr Asn Trp Ala 
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290 

Ala Glu Arg Val 
305 

Thr Gly Glu His 



Lys Pro Trp Lys 
340 

Lys Leu Tyr Asp 
355 

Ala Ala Val Tyr 
370 

Glu Thr Ala Gin 
385 

His Glu His Asn 



Leu Phe Asp Leu 
420 



295 

Leu Pro Glu Asp 
310 

Val Phe Gin Glu 
325 

Asp Val Ala Leu 



Ala Lys Ala Leu 
360 

Ala Asn Asp Val 
375 

His Leu Pro Gly 
390 

Gly Leu Arg Ala 
405 

Ala His Gly Arg 



300 

Phe Arg Glu Asp 
315 

Trp Thr Asp Thr 
330 

Ala Leu Ala Gin 
345 

Glu Asn Ser Gin 



Phe Val Pro Val 
380 

Val Gin Leu Phe 
395 

Ser Ser Gly Ala 
410 

Glu Val Arg 
425 



Pro Thr Leu Leu 
320 

Val Pro Ser Leu 
335 

Gin Glu Trp Pro 
350 

Ala Lys Gly Ala 
365 

Asp Tyr Ser Leu 



lie Thr Ser Gin 
400 

Val Leu Lys His 
415 



<210> 175 
<211> 980 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (957) 

<223> FRXA00499 

<400> 175 

ggt aat gat att ttg gaa aaa ccc aca gca gaa gta gtg gag tac tta 48 
Gly Asn Asp lie Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu 
15 10 15 

tec cac ctg cgc gca gat ggc att gtg cga gat get gaa gec ctg cgt 96 
Ser His Leu Arg Ala Asp Gly lie Val Arg Asp Ala Glu Ala Leu Arg 
20 25 30 

aag cat ttg ggt gtg aat cag tgg aac ctt tta ggc cag tec ttc gga 144 
Lys His Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly 
35 40 45 

ggt ttc acc acc ctg cat tac ttg tec egg cac gee gat tec ttg gac 192 
Gly Phe Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp 
50 55 60 

aac gtg ttt att acc ggc ggt etc age get att gat cgc cca gca gaa 240 
Asn Val Phe lie Thr Gly Gly Leu Ser Ala lie Asp Arg Pro Ala Glu 
65 70 75 80 



gac gtg tat gee aac tgt tac aac cgc atg cgc cga aac tct gag gaa 2 88 
Asp Val Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu 
85 90 95 
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ttc tac cgt cgc ttc ccg caa tta egg gaa act ttc cga ggg ttg gtt 336 
Phe Tyr Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val 
100 105 110 

aat cgt get cgc gec ggg gag att gtg ctt ccc acc ggc gaa gtt gtg 384 
Asn Arg Ala Arg Ala Gly Glu lie Val Leu Pro Thr Gly Glu Val Val 
115 120 125 

tea gaa acc agg ctg cga tec ctt ggt cac ttg ttg ggt age aat gac 432 
Ser Glu Thr Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp 
130 135 140 

ggc tgg ttt gat ctg tac aac ctg ctg gaa tta gat ccc acc tec aac 480 
Gly Trp Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn 
145 150 155 160 

get ttt gtc cat gac ctg gca gga ctt ttg cct ttc ggc aac cgc aac 528 
Ala Phe Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn 
165 170 175 

cca att tat tac gtg etc cat gag tec tct tac gec gac ggt gtg gtg 576 
Pro lie Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val 
180 185 190 

aca aat tgg gca gca gag cgt gtg ctt cca gag gat ttc cgc gag gat 624 
Thr Asn Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp 
195 200 205 

cca aca ctg etc acc ggt gag cac gtg ttc cag gag tgg aca gac acc 672 
Pro Thr Leu Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr 
210 215 220 

gtg ccg teg etc aag ccg tgg aag gac gtt gee ctg gca ttg get cag 720 
Val Pro Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin 
225 230 235 240 

cag gaa tgg ccc aag ctt tat gat gcg aag gca ttg gaa aac tea cag 768 
Gin Glu Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin 
245 250 255 

gec aag ggc get gca gca gtg tat gee aat gac gtt ttc gtc cca gtg 816 
Ala Lys Gly Ala Ala Ala Val Tyr Ala Asn Asp Val Phe Val Pro Val 
260 265 270 

gat tac tct ctg gaa acc gca caa cac ctg ccc ggt gtg cag ctg ttt 864 
Asp Tyr Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe 
275 280 285 

ate acc age cag cat gaa cac aat gga ctt cgt gec age tea ggc gca 912 
lie Thr Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala 
290 295 300 

gta ctg aag cac ctt ttc gat ctg gee cac ggc cga gag gta cgc 957 

Val Leu Lys His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
305 310 315 

tgattcctcg tgttagtact age 980 



<210> 176 



BGI-132CP 



290 



<211> 319 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 176 

Gly Asn Asp lie Leu Glu Lys Pro Thr Ala Glu Val Val Glu Tyr Leu 
1 5 10 15 

Ser His Leu Arg Ala Asp Gly lie Val Arg Asp Ala Glu Ala Leu Arg 
20 25 30 

Lys His Leu Gly Val Asn Gin Trp Asn Leu Leu Gly Gin Ser Phe Gly 
35 40 45 

Gly Phe Thr Thr Leu His Tyr Leu Ser Arg His Ala Asp Ser Leu Asp 
50 55 60 

Asn Val Phe lie Thr Gly Gly Leu Ser Ala lie Asp Arg Pro Ala Glu 
65 70 75 80 

Asp Val Tyr Ala Asn Cys Tyr Asn Arg Met Arg Arg Asn Ser Glu Glu 
85 90 95 

Phe Tyr Arg Arg Phe Pro Gin Leu Arg Glu Thr Phe Arg Gly Leu Val 
100 105 110 

Asn Arg Ala Arg Ala Gly Glu lie Val Leu Pro Thr Gly Glu Val Val 
115 120 125 

Ser Glu Thr Arg Leu Arg Ser Leu Gly His Leu Leu Gly Ser Asn Asp 
130 135 140 

Gly Trp Phe Asp Leu Tyr Asn Leu Leu Glu Leu Asp Pro Thr Ser Asn 
145 150 155 160 

Ala Phe Val His Asp Leu Ala Gly Leu Leu Pro Phe Gly Asn Arg Asn 
165 170 175 

Pro lie Tyr Tyr Val Leu His Glu Ser Ser Tyr Ala Asp Gly Val Val 
180 185 190 

Thr Asn Trp Ala Ala Glu Arg Val Leu Pro Glu Asp Phe Arg Glu Asp 
195 200 205 

Pro Thr Leu Leu Thr Gly Glu His Val Phe Gin Glu Trp Thr Asp Thr 
210 215 220 

Val Pro Ser Leu Lys Pro Trp Lys Asp Val Ala Leu Ala Leu Ala Gin 
225 230 235 240 

Gin Glu Trp Pro Lys Leu Tyr Asp Ala Lys Ala Leu Glu Asn Ser Gin 
245 250 255 

Ala Lys Gly Ala Ala Ala Val Tyr Ala Asn Asp Val Phe Val Pro Val 
260 265 270 

Asp Tyr Ser Leu Glu Thr Ala Gin His Leu Pro Gly Val Gin Leu Phe 
275 280 285 

lie Thr Ser Gin His Glu His Asn Gly Leu Arg Ala Ser Ser Gly Ala 
290 295 300 



BGM32CP 291 



Val Leu Lys His Leu Phe Asp Leu Ala His Gly Arg Glu Val Arg 
305 310 315 



<210> 177 
<211> 2127 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2104) 
<223> RXN01277 

<400> 177 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 60 

taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 115 

Met Thr Asp Tyr Thr 

1 5 

ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 163 

Phe Leu Glu Asp lie Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 
10 15 20 

tgg teg ggg gaa age gtc gaa aag eta aaa age cca gee aag gac gee 211 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 
25 30 35 

ctg gaa gec agg ctg ctg get gcg ttg gac acc gat gat cgc att gec 259 
Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg lie Ala 
40 45 50 

tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 307 
Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 
55 60 65 

cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 355 
Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 
70 75 80 85 

agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 403 
Ser Asp Gin Pro Glu Trp Asp Val Leu lie Asp Val Asp Ala Leu Ala 
90 95 100 

gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 451 
Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
105 110 115 

ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 499 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 

gcg acg gtg att agg gag ttt gat ctg gec acg get get ttc gtg gat 547 
Ala Thr Val lie Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 
135 140 145 



gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 
Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 
150 155 160 165 



595 
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gat ctg gat acg ttg ctg gtg ggc acg gat acc ggc gag ggg tea ctg 643 
Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 
170 175 180 

acg gat tct ggg tac ccg gcg egg gtg etc acg tgg aag cgt ggg act 691 
Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 
185 190 195 

ccg ctt gag cag gcg gag ttg ttc ttt gag ggg teg cgt cag gat gtg 739 
Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

gcg act cat gcg tgg egg gat tea aca cct ggt ttt gag egg acg ttt 787 
Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly Phe Glu Arg Thr Phe 
215 220 225 

gtg tea agg teg ttg gat ttc tat aat teg gag acg teg ctg gaa acc 835 
Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 
230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 883 
Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp Val lie 
250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct egg acg gat ttc get ggg 931 
Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 .270 275 

att cca gca ggt ggc ttg gga gtg ctg ctg tta aag gag ttc ctt gag 979 
lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cgc gat ttt cag cct gtg ttt acg cct act gag teg acg teg 1027 
Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 
295 300 305 

ctg cag gga ttg gee acg aca aag aat ttc ctg gtt tta acg etc ctt 1075 
Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 
310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 1123 
Asn Asn Val Ser Thr Glu lie Val Thr Val Pro Leu Asn Asp Pro Thr 
330 335 340 

acg gag cat gaa cac att gac etc cca gag cat gtc acc gcg cat gtg 1171 
Thr Glu His Glu His lie Asp Leu Pro Glu His Val Thr Ala His Val 
345 350 355 

gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 1219 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie Trp Val Gin Ala Ala 
360 365 370 

agt ttc acc gaa gcg cca acg ttg ctg cgt gcg gag ctg cct ggt gcg 1267 
Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 
375 380 385 

ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 1315 
Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 
390 395 400 405 
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gag act cgt cag cat tgg gca acc teg gcg gat gga acg aag att ccg 1363 
Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys lie Pro 
410 415 420 

tac ttt att aca gga gec ttc gag gag gaa cca caa aac acc ctg gtc 1411 
Tyr Phe lie Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 
425 430 435 

cac gec tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 1459 
His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 
440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gee 1507 
Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr Tyr Phe Val Glu Ala 
455 460 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat teg cag gca 1555 
Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 
470 475 480 485 

acc aag ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 1603 
Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 

gec gac ctt gtg gag cgc ggc tac gca acg ccg gag cag att gcg att 1651 
Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin lie Ala lie 
505 510 515 

cgt ggc gga tec aac ggt ggt ttg ctg aca agt ggc gcg tta act cag 1699 
Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 
520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 1747 
Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 
535 540 545 

atg ttg cgc tat cac acc tgg tea gcg ggt get teg tgg atg gcg gag 1795 
Met Leu Arg Tyr His Thr Trp Ser Ala Gly Ala Ser Trp Met Ala Glu 
550 555 560 565 

tac ggc aac cct gac gat ccg gag gaa egg gcg gtg att gag cag tac 1843 
Tyr Gly Asn Pro Asp Asp Pro Glu Glu Arg Ala Val lie Glu Gin Tyr 
570 575 580 

teg ccg gtg cag gcg gtg gtg ggc gtc gag aag cga att tat cca ccc 1891 
Ser Pro Val Gin Ala Val Val Gly Val Glu Lys Arg lie Tyr Pro Pro 
585 590 595 

gca ttg gtg acg acc tea acc egg gac gac cgc gtc cac ccc gcg cac 1939 
Ala Leu Val Thr Thr Ser Thr Arg Asp Asp Arg Val His Pro Ala His 
600 605 610 

gcg cgc ctt ttt get caa get ttg ctt gat gcg ggc cag gee gtg gat 1987 
Ala Arg Leu Phe Ala Gin Ala Leu Leu Asp Ala Gly Gin Ala Val Asp 
615 620 625 

tac tac gaa aac acc gag ggc ggc cat gee ggc gcg gcg gat aac aag 2 03 5 
Tyr Tyr Glu Asn Thr Glu Gly Gly His Ala Gly Ala Ala Asp Asn Lys 
630 635 640 645 

cag acc gcg ttt gtg gaa teg ctg ate tac acc tgg ate gag aag act 2083 
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Gin Thr Ala Phe Val Glu Ser Leu lie Tyr Thr Trp lie Glu Lys Thr 
650 655 660 

ttg gat cag cag ggt age att taatacctat gattatgega agg 2127 
Leu Asp Gin Gin Gly Ser lie 
665 



<210> 178 
<211> 668 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 178 

Met Thr Asp Tyr Thr Phe Leu Glu Asp lie Asp Thr Pro Glu Ala Leu 
15 10 15 

Ala Trp Ala Glu Lys Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser 
20 25 30 

Pro Ala Lys Asp Ala Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr 
35 40 45 

Asp Asp Arg lie Ala Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn 
50 55 60 

Phe Trp Arg Asp Ala Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr 
65 .70 75 80 

Leu Glu Ser Tyr Glu Ser Asp Gin Pro Glu Trp Asp Val Leu lie Asp 
85 90 95 

Val Asp Ala Leu Ala Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly 
100 105 110 

Ala Val Val Arg Ser Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser 
115 120 125 

Arg Gly Gly Ala Asp Ala Thr Val lie Arg Glu Phe Asp Leu Ala Thr 
130 135 140 

Ala Ala Phe Val Asp Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser 
145 150 155 160 

Asp Val Thr Trp Val Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr 
165 170 175 

Gly Glu Gly Ser Leu Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr 
180 185 190 

Trp Lys Arg Gly Thr Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly 
195 200 205 

Ser Arg Gin Asp Val Ala Thr His Ala Trp Arg Asp Ser Thr Pro Gly 
210 215 220 

Phe Glu Arg Thr Phe Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu 
225 230 235 240 



Thr Ser Leu Glu Thr 
245 



Glu Gly Gly Leu Val Lys Leu Asp Val 
250 



Pro Thr 
255 
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Asp Cys Asp Val 
260 

Thr Asp Phe Ala 
275 

Lys Glu Phe Leu 
290 

Thr Glu Ser Thr 
305 

Val Leu Thr Leu 



Leu Asn Asp Pro 
340 

Val Thr Ala His 
355 

Trp Val Gin Ala 
370 

Glu Leu Pro Gly 
385 

Glu Asn Ala Gly 



Gly Thr Lys lie 
420 

Gin Asn Thr Leu 
435 

Pro Ser His Ser 
450 

Tyr Phe Val Glu 
465 

Trp His Ser Gin 



His Arg Ala Val 
500 

Glu Gin lie Ala 
515 

Gly Ala Leu Thr 
530 

Val Pro Leu Ala 
545 

Ser Trp Met Ala 



lie Val Lys Lys 



Gly lie Pro Ala 
280 

Glu Gly Gly Arg 
295 

Ser Leu Gin Gly 
310 

Leu Asn Asn Val 
325 

Thr Thr Glu His 



Val Val Ala Thr 
360 

Ala Ser Phe Thr 
375 

Ala Leu Glu Ala 
390 

Gin Glu Thr Arg 
405 

Pro Tyr Phe lie 



Val His Ala Tyr 
440 

Pro Thr Arg Gly 
455 

Ala Asn Leu Arg 
470 

Ala Thr Lys Leu 
485 

Leu Ala Asp Leu 



lie Arg Gly Gly 
520 

Gin Tyr Pro Glu 
535 

Asp Met Leu Arg 
550 

Glu Tyr Gly Asn 
565 



Gin Trp lie Phe 
265 

Gly Gly Leu Gly 



Asp Phe Gin Pro 
300 

Leu Ala Thr Thr 
315 

Ser Thr Glu lie 
330 

Glu His lie Asp 
345 

Ser Pro Leu Asp 



Glu Ala Pro Thr 
380 

Val Lys Lys Ala 
395 

Gin His Trp Ala 
410 

Thr Gly Ala Phe 
425 

Gly Gly Phe Glu 



lie Ala Trp Leu 
460 

Gly Gly Gly Glu 
475 

Asn Arg Met Lys 
490 

Val Glu Arg Gly 
505 

Ser Asn Gly Gly 



Ala Phe Gly Ala 
540 

Tyr His Thr Trp 
555 

Pro Asp Asp Pro 
570 



Val Ser Pro Arg 
270 

Val Leu' Leu Leu 
285 

Val Phe Thr Pro 



Lys Asn Phe Leu 
320 

Val Thr Val Pro 
335 

Leu Pro Glu His 
350 

Gly Asp Glu lie 
365 

Leu Leu Arg Ala 



Pro Leu Gin Phe 
400 

Thr Ser-,/ Ala Asp 
415 

Glu Glu Glu Pro 
430 

Val Ser Leu Thr 
445 

Glu Lys Gly Tyr 



Phe Gly Pro Glu 
480 

Val Trp Glu Asp 
495 

Tyr Ala Thr Pro 
510 

Leu Leu Thr Ser 

525 

Ala Val Val Gin 



Ser Ala Gly Ala 
560 

Glu Glu Arg Ala 
575 



BGM32CP 



296 



Val lie Glu Gin 
580 

Arg lie Tyr Pro 
595 

Val His Pro Ala 
610 

Gly Gin Ala Val 
625 

Ala Ala Asp Asn 



Trp lie Glu Lys 
660 



Tyr Ser Pro Val 



Pro Ala Leu Val 
600 

His Ala Arg Leu 
615 

Asp Tyr Tyr Glu 
630 

Lys Gin Thr Ala 
645 

Thr Leu Asp Gin 



Gin Ala Val Val 
585 

Thr Thr Ser Thr 



Phe Ala Gin Ala 
620 

Asn Thr Glu Gly 
635 

Phe Val Glu Ser 
650 

Gin Gly Ser lie 
665 



Gly Val Glu Lys 
590 

Arg Asp Asp Arg 
605 

Leu Leu Asp Ala 



Gly His Ala Gly 
640 

Leu lie Tyr Thr 
655 



<210> 179 
<211> 1812 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1789) 
<223> FRXA01277 

<400> 179 

tactactcgg ttcacgttta cgtcggctga tccaattgga ggcgccctcg gaagccgcct 60 

taaaaaacct gccggtcaaa agatcactaa cctgaacttc atg act gat tac acg 115 

Met Thr Asp Tyr Thr 
1 5 

ttc etc gaa gac att gac acc ccg gaa gcg etc gcg tgg gcg gaa aaa 163 
Phe Leu Glu Asp lie Asp Thr Pro Glu Ala Leu Ala Trp Ala Glu Lys 
10 15 20 

tgg teg ggg gaa age gtc gaa aag eta aaa age cca gee aag gac gee 211 
Trp Ser Gly Glu Ser Val Glu Lys Leu Lys Ser Pro Ala Lys Asp Ala 
25 30 35 

ctg gaa gee agg ctg ctg get gcg ttg gac acc gat gat cgc att gee 259 
Leu Glu Ala Arg Leu Leu Ala Ala Leu Asp Thr Asp Asp Arg lie Ala 
40 45 50 

tac gtg age egg cgc ggt gag aag ctg tac aac ttt tgg egg gac gcg 3 07 
Tyr Val Ser Arg Arg Gly Glu Lys Leu Tyr Asn Phe Trp Arg Asp Ala 
55 60 65 

cag cat ccg cgt gga gtg tgg cgc acg acc acg ttg gag teg tat gaa 355 
Gin His Pro Arg Gly Val Trp Arg Thr Thr Thr Leu Glu Ser Tyr Glu 
70 75 80 85 

agt gac cag ccg gag tgg gac gtg etc att gat gtg gat gcg ttg gcg 403 
Ser Asp Gin Pro Glu Trp Asp Val Leu lie Asp Val Asp Ala Leu Ala 
90 95 100 



gag gat gag ggc gaa aac tgg gta tgg aag ggc gcg gtt gtg cgc teg 



451 
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Glu Asp Glu Gly Glu Asn Trp Val Trp Lys Gly Ala Val Val Arg Ser 
105 110 115 

ccg gag ttt gat egg gcg ttg gtg aag ttc teg egg ggc ggg get gat 499 
Pro Glu Phe Asp Arg Ala Leu Val Lys Phe Ser Arg Gly Gly Ala Asp 
120 125 130 

gcg acg gtg att agg gag ttt gat ctg gee acg get get ttc gtg gat 547 
Ala Thr Val lie Arg Glu Phe Asp Leu Ala Thr Ala Ala Phe Val Asp 
135 140 . 145 

gat teg ccg ttt gaa ttg aag gag gcg aag tec gat gtc acg tgg gtt 595 
Asp Ser Pro Phe Glu Leu Lys Glu Ala Lys Ser Asp Val Thr Trp Val 
150 155 160 165 

gat ctg gat acg ttg ctg gtg ggc acg gat acc ggc gag ggg tea ctg 643 
Asp Leu Asp Thr Leu Leu Val Gly Thr Asp Thr Gly Glu Gly Ser Leu 
170 175 180 

acg gat tct ggg tac ccg gcg egg gtg etc acg tgg aag cgt ggg act 691 
Thr Asp Ser Gly Tyr Pro Ala Arg Val Leu Thr Trp Lys Arg Gly Thr 
185 190 195 

ccg ctt gag cag gcg gag ttg ttc ttt gag ggg teg cgt cag gat gtg 739 
Pro Leu Glu Gin Ala Glu Leu Phe Phe Glu Gly Ser Arg Gin Asp Val 
200 205 210 

gcg act cat gcg tgg egg gat tea aca cct ggt ttt gag egg acg ttt 787 
Ala Thr His Ala Trp Arg Asp Ser .,Thr Pro Gly Phe Glu Arg Thr Phe 
215 220 225 

gtg tea agg teg ttg gat ttc tat aat teg gag acg teg ctg gaa acc 835 
Val Ser Arg Ser Leu Asp Phe Tyr Asn Ser Glu Thr Ser Leu Glu Thr 
230 235 240 245 

gag ggt ggc ctg gtc aag ctt gat gtg ccg acc gat tgc gat gtc att 883 
Glu Gly Gly Leu Val Lys Leu Asp Val Pro Thr Asp Cys Asp Val lie 
250 255 260 

gtg aag aag cag tgg att ttt gtg agt cct egg acg gat ttc get ggg 931 
Val Lys Lys Gin Trp lie Phe Val Ser Pro Arg Thr Asp Phe Ala Gly 
265 270 275 

att cca gca ggt ggc ttg gga gtg ctg ctg tta aag gag ttc ctt gag 979 
lie Pro Ala Gly Gly Leu Gly Val Leu Leu Leu Lys Glu Phe Leu Glu 
280 285 290 

ggc ggg cgc gat ttt cag cct gtg ttt acg cct act gag teg acg teg 1027 
Gly Gly Arg Asp Phe Gin Pro Val Phe Thr Pro Thr Glu Ser Thr Ser 
295 300 305 

ctg cag gga ttg gee acg aca aag aat ttc ctg gtt tta acg etc ctt 1075 
Leu Gin Gly Leu Ala Thr Thr Lys Asn Phe Leu Val Leu Thr Leu Leu 
310 315 320 325 

aat aat gtc tec aca gaa ate gtc aca gtg ccg etc aat gat ccg aca 1123 
Asn Asn Val Ser Thr Glu lie Val Thr Val Pro Leu Asn Asp Pro Thr 
330 335 340 

acg gag cat gaa cac att gac etc cca gag cat gtc acc gcg cat gtg 1171 
Thr Glu His Glu His lie Asp Leu Pro Glu His Val Thr Ala His Val 
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345 350 355 

gtt get acc tec ccg ttg gat ggc gat gaa att tgg gtg cag gca gcg 1219 
Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie Trp Val Gin Ala Ala 
360 365 370 

agt ttc acc gaa gcg cca acg ttg ctg cgt gcg gag ctg cct ggt gcg 1267 
Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala Glu Leu Pro Gly Ala 
375 380 385 

ctt gag get gtg aag aag gcg ccg ttg cag ttt gaa aat get ggt cag 1315 
Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe Glu Asn Ala Gly Gin 
390 395 400 405 

gag act cgt cag cat tgg gca acc teg gcg gat gga acg aag att ccg 1363 
Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp Gly Thr Lys lie Pro 
410 415 420 

tac ttt att aca gga gee ttc gag gag gaa cca caa aac acc ctg gtc 1411 
Tyr Phe lie Thr Gly Ala Phe Glu Glu Glu Pro Gin Asn Thr Leu Val 
425 430 435 

cac gee tac ggc ggc ttc gag gtt tec ctt acc cca age cac tec ccg 1459 
His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr Pro Ser His Ser Pro 
440 445 450 

acc cgc ggc ate gca tgg ttg gaa aag ggc tac tac ttt gtg gaa gee 1507 
Thr Arg Gly lie Ala Trp Leu Glu Lys Gly Tyr Tyr Phe. Val Glu Ala 
455 460 - 465 

aac ctg cgt ggt ggc ggt gaa ttc ggt ccg gaa tgg cat teg cag gca 1555 
Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu Trp His Ser Gin Ala 
470 475 480 485 

acc aag ctg aac cgc atg aag gtg tgg gag gat cac cgc gcg gtg etc 1603 
Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp His Arg Ala Val Leu 
490 495 500 

gee gac ctt gtg gag cgc ggc tac gca acg ccg gag cag att gcg att 1651 
Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro Glu Gin lie Ala He 
505 510 515 

cgt ggc gga tec aac ggt ggt ttg ctg aca agt ggc gcg tta act cag 1699 
Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser Gly Ala Leu Thr Gin 
520 525 530 

tac cca gaa gca ttc ggt gcg gca gtt gtg cag gtg ccg ttg get gat 1747 
Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin Val Pro Leu Ala Asp 
535 540 545 

atg ttg cgc tat cac acc tgg tea gcg ggt acc teg tgg atg 1789 
Met Leu Arg Tyr His Thr Trp Ser Ala Gly Thr Ser Trp Met 
550 555 560 

taggtgtcgg caaccatggg aac 1812 



<210> 180 
<211> 563 
<212> PRT 

<213> Corynebacterium glut ami cum 
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<400> 180 
Met Thr Asp Tyr 
1 

Ala Trp Ala Glu 
20 

Pro Ala Lys Asp 
35 

Asp Asp Arg lie 
50 

Phe Trp Arg Asp 
65 

Leu Glu Ser Tyr 



Val Asp Ala Leu 
100 

Ala Val Val Arg 
115 

Arg Gly Gly Ala 
130 

Ala Ala Phe Val 
145 

Asp Val Thr Trp 



Gly Glu Gly Ser 
180 

Trp Lys Arg Gly 
195 

Ser Arg Gin Asp 
210 

Phe Glu Arg Thr 
225 

Thr Ser Leu Glu 



Asp Cys Asp Val 
260 

Thr Asp Phe Ala 
275 

Lys Glu Phe Leu 
290 

Thr Glu Ser Thr 
305 



Thr Phe Leu Glu 
5 

Lys Trp Ser Gly 



Ala Leu Glu Ala 
40 

Ala Tyr Val Ser 
55 

Ala Gin His Pro 
70 

Glu Ser Asp Gin 
85 

Ala Glu Asp Glu 



Ser Pro Glu Phe 
120 

Asp Ala Thr Val 
135 

Asp Asp Ser Pro 
150 

Val Asp Leu Asp 
165 

Leu Thr Asp Ser 



Thr Pro Leu Glu 
200 

Val Ala Thr His 
215 

Phe Val Ser Arg 
230 

Thr Glu Gly Gly 
245 

lie Val Lys Lys 



Gly lie Pro Ala 
280 

Glu Gly Gly Arg 
295 

Ser Leu Gin Gly 
310 



Asp lie Asp Thr 
10 

Glu Ser Val Glu 
25 

Arg Leu Leu Ala 



Arg Arg Gly Glu 
60 

Arg Gly Val Trp 
75 

Pro Glu Trp Asp 
90 

Gly Glu Asn Trp 
105 

Asp Arg Ala Leu 



lie Arg Glu Phe 
140 

Phe Glu Leu Lys 
155 

Thr Leu Leu Val 
170 

Gly Tyr Pro Ala 
185 

Gin Ala Glu Leu 



Ala Trp Arg Asp 
220 

Ser Leu Asp Phe 
235 

Leu Val Lys Leu 
250 

Gin Trp lie Phe 
265 

Gly Gly Leu Gly 



Asp Phe Gin Pro 
300 

Leu Ala Thr Thr 
315 



Pro Glu Ala Leu 
15 

Lys Leu Lys Ser 
30 

Ala Leu Asp Thr 
45 

Lys Leu Tyr Asn 



Arg Thr Thr Thr 
80 

Val Leu lie Asp 
95 

Val Trp Lys Gly 
110 

Val Lys Phe Ser 
125 

Asp Leu Ala Thr 



Glu Ala Lys Ser 
160 

Gly Thr Asp Thr 
175 

Arg Val Leu Thr 
190 

Phe Phe Glu Gly 
205 

Ser Thr Pro Gly 



Tyr Asn Ser Glu 
240 

Asp Val Pro Thr 
255 

Val Ser Pro Arg 
270 

Val Leu Leu Leu 
285 

Val Phe Thr Pro 



Lys Asn Phe Leu 
320 
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Val Leu Thr Leu Leu Asn Asn Val Ser Thr Glu lie Val Thr Val Pro 
325 330 335 

Leu Asn Asp Pro Thr Thr Glu His Glu His lie Asp Leu Pro Glu His 
340 345 350 

Val Thr Ala His Val Val Ala Thr Ser Pro Leu Asp Gly Asp Glu lie 
355 360 365 

Trp Val Gin Ala Ala Ser Phe Thr Glu Ala Pro Thr Leu Leu Arg Ala 
370 375 380 

Glu Leu Pro Gly Ala Leu Glu Ala Val Lys Lys Ala Pro Leu Gin Phe 
385 390 395 400 

Glu Asn Ala Gly Gin Glu Thr Arg Gin His Trp Ala Thr Ser Ala Asp 
405 410 415 

Gly Thr Lys He Pro Tyr Phe He Thr Gly Ala Phe Glu Glu Glu Pro 
420 425 430 

Gin Asn Thr Leu Val His Ala Tyr Gly Gly Phe Glu Val Ser Leu Thr 
435 440 445 

Pro Ser His Ser Pro Thr Arg Gly He Ala Trp Leu Glu Lys Gly Tyr 
450 455 460 

Tyr Phe Val Glu Ala Asn Leu Arg Gly Gly Gly Glu Phe Gly Pro Glu 
465 470 475 480 

Trp His Ser Gin Ala Thr Lys Leu Asn Arg Met Lys Val Trp Glu Asp 
485 490 495 

His Arg Ala Val Leu Ala Asp Leu Val Glu Arg Gly Tyr Ala Thr Pro 
500 505 510 

Glu Gin He Ala He Arg Gly Gly Ser Asn Gly Gly Leu Leu Thr Ser 
515 520 525 

Gly Ala Leu Thr Gin Tyr Pro Glu Ala Phe Gly Ala Ala Val Val Gin 
530 535 540 

Val Pro Leu Ala Asp Met Leu Arg Tyr His Thr Trp Ser Ala Gly Thr 
545 550 555 560 

Ser Trp Met 



<210> 181 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXN00675 

<400> 181 
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gtggaagtac tcacctcaag gtggccggaa ccgcatgcat tgtgcggtgc cggccacctt 6 0 

tggttttaac agtttaattt gaagaaagag acgtggaagc atg ggt ttc cgt tec 115 

Met Gly Phe Arg Ser 

1 5 

aag aag aag gtt att gcg gca aag acc gec get gag ctg gac gcg atg 163 

Lys Lys Lys Val lie Ala Ala Lys Thr Ala Ala Glu Leu Asp Ala Met 

10 15 20 

cag gcg gcg ggt gag ate gtc ggc aag get ttg cag get gtg cgc get 211 
Gin Ala Ala Gly Glu lie Val Gly Lys Ala Leu Gin Ala Val Arg Ala 
25 30 35 

gag get aaa get ggc atg age acg tgg gat ctg gat cag ate gcg gag 2 59 
Glu Ala Lys Ala Gly Met Ser Thr Trp Asp Leu Asp Gin lie Ala Glu 
40 45 50 

cag gtt ate cgc gat get ggc gee gtt cct aca ttc ctg ggt tac cag 307 
Gin Val lie Arg Asp Ala Gly Ala Val Pro Thr Phe Leu Gly Tyr Gin 
55 60 65 

ggt ttt ccg gca tea gtg tgc get teg gtc aat gag gtg att gtt cac 355 
Gly Phe Pro Ala Ser Val Cys Ala Ser Val Asn Glu Val lie Val His 
70 75 80 85 

ggc att cca tec aag gag acc ate ttg gag gaa ggc gat ctg gtg tec 403 
Gly lie Pro Ser Lys Glu Thr He Leu Glu Glu Gly Asp Leu Val Ser 
90 >■ 95 100 

ate gac tgc ggc gca acc ttt gat ggt tgg gtc ggc gat tec gcg tgg 451 
He Asp Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp 
105 110 115 

age ttc ggc ate ggc gag ctg gac gag gac gtc cag ggt etc aac ttg 499 
Ser Phe Gly He Gly Glu Leu Asp Glu Asp Val Gin Gly Leu Asn Leu 
120 125 130 

get acc gag tgg gtc etc atg gaa ggc atg aag gee atg gtt cca ggc 547 
Ala Thr Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly 
135 140 145 

aac cgt ttg acc gat gtc tec cac get etc gag gtc gca acc cgc aag 595 
Asn Arg Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys 
150 155 160 165 

get gag tec aag ttc ggc gtc gcg etc ggc ate gtc gat ggc tac ggc 643 
Ala Glu Ser Lys Phe Gly Val Ala Leu Gly He Val Asp Gly Tyr Gly 
170 175 180 

gga cac ggc att ggc cgc cac atg cac gag gag cca tac ttg get aat 691 
Gly His Gly He Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn 
185 190 195 

gag ggc aag gee ggc aag ggc cct gtg att cag gag ggc tec gtg etc 73 9 
Glu Gly Lys Ala Gly Lys Gly Pro Val He Gin Glu Gly Ser Val Leu 
200 205 210 

gee att gag cct atg etc acc etc ggc acc gaa gat tec gca gtg ctg 787 
Ala He Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu 
215 220 225 
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gaa gat gat tgg act gtc gtg act etc gac ggt tea tgg gca tea cac 835 
Glu Asp Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His 
230 235 240 245 

tgg gag cac acc gtt gca gec acc aag ggc ggc ccg cgc ate etc acg 883 
Trp Glu His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg lie Leu Thr 
250 255 260 

ccg cgt tat taaaatgatg cttttcgacg cat 915 
Pro Arg Tyr 



<210> 182 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 182 

Met Gly Phe Arg Ser Lys Lys Lys Val lie Ala Ala Lys Thr Ala Ala 
15 10 15 

Glu Leu Asp Ala Met Gin Ala Ala Gly Glu lie Val Gly Lys Ala Leu 
20 25 30 

Gin Ala Val Arg Ala Glu Ala Lys Ala Gly Met Ser Thr Trp Asp Leu 
35 40 45. 

Asp Gin lie Ala Glu Gin Val lie Arg Asp Ala Gly Ala Val Pro Thr 
50 55 60 

Phe Leu Gly Tyr Gin Gly Phe Pro Ala Ser Val Cys Ala Ser Val Asn 
65 70 75 80 

Glu Val lie Val His Gly lie Pro Ser Lys Glu Thr lie Leu Glu Glu 
85 90 95 

Gly Asp Leu Val Ser lie Asp Cys Gly Ala Thr Phe Asp Gly Trp Val 
100 105 110 

Gly Asp Ser Ala Trp Ser Phe Gly lie Gly Glu Leu Asp Glu Asp Val 
115 120 125 

Gin Gly Leu Asn Leu Ala Thr Glu Trp Val Leu Met Glu Gly Met Lys 
130 135 140 

Ala Met Val Pro Gly Asn Arg Leu Thr Asp Val Ser His Ala Leu Glu 
145 150 155 160 

Val Ala Thr Arg Lys Ala Glu Ser Lys Phe Gly Val Ala Leu Gly lie 
165 170 175 

Val Asp Gly Tyr Gly Gly His Gly lie Gly Arg His Met His Glu Glu 
180 185 190 

Pro Tyr Leu Ala Asn Glu Gly Lys Ala Gly Lys Gly Pro Val lie Gin 
195 200 205 



Glu Gly Ser Val Leu Ala lie Glu Pro Met Leu Thr Leu Gly Thr Glu 
210 215 220 
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Asp Ser Ala Val Leu 
225 

Ser Trp Ala Ser His 
245 

Pro Arg lie Leu Thr 
260 



Glu Asp Asp Trp Thr 
230 

Trp Glu His Thr Val 
250 

Pro Arg Tyr 



Val Val Thr Leu Asp Gly 
235 240 

Ala Ala Thr Lys Gly Gly 
255 



<210> 183 
<211> 506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (483) 

<223> FRXA00675 

<400> 183 

tgc ggc gca acc ttt gat ggt tgg gtc ggc gat tec gcg tgg age ttc 48 

Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp Ser Phe 

15 10 15 

ggc ate ggc gag ctg gac gag gac gtc cag ggt etc aac ttg get acc 96 
Gly lie Gly Glu. Leu Asp Glu Asp Val Gin Gly Leu Asn Leu Ala Thr 
20 25 . 30 

gag tgg gtc etc atg gaa ggc atg aag gee atg gtt cca ggc aac cgt 144 
Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly Asn Arg 
35 40 45 

ttg acc gat gtc tec cac get etc gag gtc gca acc cgc aag get gag 192 
Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys Ala Glu 
50 55 60 

tec aag ttc ggc gtc gcg etc ggc ate gtc gat ggc tac ggc gga cac 240 
Ser Lys Phe Gly Val Ala Leu Gly lie Val Asp Gly Tyr Gly Gly His 
65 70 75 80 

ggc att ggc cgc cac atg cac gag gag cca tac ttg get aat gag ggc 288 
Gly lie Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn Glu Gly 
85 90 95 

aag gee ggc aag ggc cct gtg att cag gag ggc tec gtg etc gee att 336 
Lys Ala Gly Lys Gly Pro Val lie Gin Glu Gly Ser Val Leu Ala lie 
100 105 110 

gag cct atg etc acc etc ggc acc gaa gat tec gca gtg ctg gaa gat 384 
Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu Glu Asp 
115 120 125 

gat tgg act gtc gtg act etc gac ggt tea tgg gca tea cac tgg gag 432 
Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His Trp Glu 
130 135 140 



cac acc gtt gca gee acc aag ggc ggc ccg cgc ate etc acg ccg cgt 
His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg lie Leu Thr Pro Arg 
145 150 155 160 



480 



BGI-132CP 



304 



tat taaaatgatg cttttcgacg cat 
Tyr 



<210> 184 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 184 

Cys Gly Ala Thr Phe Asp Gly Trp Val Gly Asp Ser Ala Trp Ser Phe 
15 10 15 

Gly lie Gly Glu Leu Asp Glu Asp Val Gin Gly Leu Asn Leu Ala Thr 
20 25 30 

Glu Trp Val Leu Met Glu Gly Met Lys Ala Met Val Pro Gly Asn Arg 
35 40 45 

Leu Thr Asp Val Ser His Ala Leu Glu Val Ala Thr Arg Lys Ala Glu 
50 55 60 

Ser Lys Phe Gly Val Ala Leu Gly lie Val Asp Gly Tyr Gly Gly His 
65 70 75 80 

Gly lie Gly Arg His Met His Glu Glu Pro Tyr Leu Ala Asn Glu Gly 
^ 85 90 95 

Lys Ala Gly Lys Gly Pro Val lie Gin Glu Gly Ser Val Leu Ala lie 
100 105 110 

Glu Pro Met Leu Thr Leu Gly Thr Glu Asp Ser Ala Val Leu Glu Asp 
115 120 125 

Asp Trp Thr Val Val Thr Leu Asp Gly Ser Trp Ala Ser His Trp Glu 
130 135 140 

His Thr Val Ala Ala Thr Lys Gly Gly Pro Arg lie Leu Thr Pro Arg 
145 150 155 160 

Tyr 



<210> 185 
<211> 1788 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1765) 
<223> RXN00877 

<400> 185 

aaataatggg gctcgccggt gatggttccc gccgggcatt caacggtgac ggaagaggtg 

gcagacatga tgaaaactct agcaactagt atcggtcact atg act gtt gaa cac 

Met Thr Val Glu His 
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ctg etc aag ccc age acc ttg ccc tac cag ctg ccc gat ttc gca gcg 163 
Leu Leu Lys Pro Ser Thr Leu Pro Tyr Gin Leu Pro Asp Phe Ala Ala 
10 15 20 

ate aag gtg get gat ttc ccg ccc gec ttc gaa etc gca tta get gaa 211 
lie Lys Val Ala Asp Phe Pro Pro Ala Phe Glu Leu Ala Leu Ala Glu 
25 30 35 

cac gat get gaa att aca gcg ate get acc aat gag gac get cct acc 259 
His Asp Ala Glu lie Thr Ala lie Ala Thr Asn Glu Asp Ala Pro Thr 
40 45 50 

tgg gag aac acc att gag gec ctg gaa cgc gca ggc ctg tec etc aac 307 
Trp Glu Asn Thr lie Glu Ala Leu Glu Arg Ala Gly Leu Ser Leu Asn 
55 60 65 

cgc gtc gec gee gta ttc ttc aac ttg cag ggc acc gat tec tec cct 355 
Arg Val Ala Ala Val Phe Phe Asn Leu Gin Gly Thr Asp Ser Ser Pro 
70 75 80 85 

gaa atg gat gaa ate gca gec act ate gcg ccg aaa etc tec gcg cat 403 
Glu Met Asp Glu lie Ala Ala Thr lie Ala Pro Lys Leu Ser Ala His 
90 95 100 

teg gat gcg att ttc cac aat get gcg ctt ttc gcg cgc att gag gee 451 
Ser Asp Ala lie Phe His Asn Ala Ala Leu Phe Ala Arg lie Glu Ala 
105 ^ 110 115 

gta gaa gca ccg gee gac gag gaa teg caa cgc ctg ttg tec cac acc 499 
Val Glu Ala Pro Ala Asp Glu Glu Ser Gin Arg Leu Leu Ser His Thr 
120 125 130 

aag cgc get ttt cga cgt cgc ggt gca gca etc aac gee gac ggc aag 547 
Lys Arg Ala Phe Arg Arg Arg Gly Ala Ala Leu Asn Ala Asp Gly Lys 
135 140 145 

gee cga ctg age acc ate aac cag cgc eta teg gca ctg tec gaa cag 595 
Ala Arg Leu Ser Thr lie Asn Gin Arg Leu Ser Ala Leu Ser Glu Gin 
150 155 160 165 

ttc ggc cgc aac ctg ctt cag gac acc cgc gat ctg gcg gtc aac ttt 643 
Phe Gly Arg Asn Leu Leu Gin Asp Thr Arg Asp Leu Ala Val Asn Phe 
170 175 180 

gaa gaa tct gaa ctt gee ggt ttt age gaa gee cgc ata tec gee gee 691 
Glu Glu Ser Glu Leu Ala Gly Phe Ser Glu Ala Arg lie Ser Ala Ala 
185 190 195 

get gac tac gca gca gca gtt ggc acc gaa ggc tac gtg gtt cca ctg 73 9 
Ala Asp Tyr Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu 
200 205 210 

gaa ctg ccc acc gtg cag tea gag cag gca gta tta acc gaa tec gee 787 
Glu Leu Pro Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala 
215 220 225 

teg cgt gca aag ctt tat gaa gee tec cag aag cgt ggc gec age ctg 835 
Ser Arg Ala Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu 
230 235 240 245 
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aac aag gac 
Asn Lys Asp 



aca ctt tta 
Thr Leu Leu 



acc gcc gat 
Thr Ala Asp 
280 

cca gcc gcc 
Pro Ala Ala 
295 

gaa gca gaa 
Glu Ala Glu 
310 

tgg gaa gcc 
Trp Glu Ala 



ctg cgc aac 
Leu Arg Asn 



ttc get get 
Phe Ala Ala 
360 

ctg cgc ggt 
Leu Arg Gly 
375 

gac ggc tec 
Asp Gly Ser 
390 

tec aag egg 
Ser Lys Arg 



ctg eta ggc 
Leu Leu Gly 



cca acc acc 
Pro Thr Thr 
440 

ttc cac gaa 
Phe His Glu 
455 

tac cca age 
Tyr Pro Ser 
470 



gtg ctg etc 
Val Leu Leu 
250 

ggc tac gac 
Gly Tyr Asp 
265 

gac gtc gca 
Asp Val Ala 



tct gcc aat 
Ser Ala Asn 



gaa cac ggc 
Glu His Gly 
315 

aaa gtc cgc 
Lys Val Arg 
330 

tac ttc cca 
Tyr Phe Pro 
345 

aac cgc etc 
Asn Arg Leu 



tac gcc gag 
Tyr Ala Glu 



ggc ate ggc 
Gly lie Gly 
395 

ggc ggc get 
Gly Gly Ala 
410 

acc aag cca 
Thr Lys Pro 
425 

ggc gaa gca 
Gly Glu Ala 



ttc ggc cac 
Phe Gly His 



ttc tec gga 
Phe Ser Gly 
475 



gaa acc gtg 
Glu Thr Val 



acc cac gcc 
Thr His Ala 
270 

gcc gtg cgc 
Ala Val Arg 
285 

gcg aaa gcc 
Ala Lys Ala 
300 

caa aaa gtc 
Gin Lys Val 



gcc cgc gac 
Ala Arg Asp 



ttg aac caa 
Leu Asn Gin 
350 

tac gga ate 
Tyr Gly lie 
365 

ggc gtg gac 
Gly Val Asp 
380 

ctg ate ctt 
Leu lie Leu 



tgg atg tec 
Trp Met Ser 



gtc gtg gtc 
Val Val Val 
430 

eta etc age 
Leu Leu Ser 
445 

ggc ctg cac 
Gly Leu His 
460 

acc tec gtg 
Thr Ser Val 



cgt ctg cgt 
Arg Leu Arg 
255 

gat tac gtc 
Asp Tyr Val 



gcc ttg ctt 
Ala Leu Leu 



gaa tac aaa 
Glu Tyr Lys 
305 

ggc gca get 
Gly Ala Ala 
320 

tac gcc ctg 
Tyr Ala Leu 
335 

gta etc cgt 
Val Leu Arg 



acc gtg gaa 
Thr Val Glu 



gtc tgg gaa 
Val Trp Glu 
385 

acc gac tac 
Thr Asp Tyr 
400 

age ttt gtc 
Ser Phe Val 
415 

aac gtt atg 
Asn Val Met 



etc gat gaa 
Leu Asp Glu 



ggc ttg ctg 
Gly Leu Leu 
465 

ccc cgc gac 
Pro Arg Asp 
480 



get gaa cgc 
Ala Glu Arg 
260 

ate gaa gaa 
lie Glu Glu 
275 

tat gat etc 
Tyr Asp Leu 
290 

etc tec gca 
Leu Ser Ala 



gac tgg age 
Asp Trp Ser 



gac gaa acc 
Asp Glu Thr 
340 

gac ggc gtc 
Asp Gly Val 
355 

cca cgc cct 
Pro Arg Pro 
370 

gtc etc gat 
Val Leu Asp 



tac ggc cga 
Tyr Gly Arg 



gac caa tec 
Asp Gin Ser 
420 

ggt att acc 
Gly lie Thr 
435 

s 

gta acc acc 
Val Thr Thr 
450 

tec aag gtg 
Ser Lys Val 



tac gta gaa 
Tyr Val Glu 



gcc 883 
Ala 



gaa 931 
Glu 



gcc 979 
Ala 



gaa 1027 
Glu 



ttc 1075 

Phe 

325 

gaa 1123 
Glu 



ttc 1171 
Phe 



gac 1219 
Asp 



tct 1267 
Ser 



cca 1315 

Pro 

405 

gag 13 63 
Glu 



aaa 1411 
Lys 



ate 1459 
He 



cgc 1507 
Arg 



ttc 1555 

Phe 

485 
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ccc tec cag ate aac gaa aac tgg gca ttc gac cct gca gta gtc cgc 1603 
Pro Ser Gin lie Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg 
490 495 500 

aac tac gec cgc cac gtg gac acc ggc gac ate att cca gac tec ctg 1651 
Asn Tyr Ala Arg His Val Asp Thr Gly Asp lie lie Pro Asp Ser Leu 
505 510 515 

ctt gag gca gtg gaa gca tgt ggc att tea gac aga gtg gtg gaa cat 1699 
Leu Glu Ala Val Glu Ala Cys Gly He Ser Asp Arg Val Val Glu His 
520 525 530 

gtg agt act tgt ccc cat eta tta teg acc tgc cct gtc tct ccc tgt 1747 
Val Ser Thr Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys 
535 540 545 

cca cag egg atg ccg cac tagtcaatga cattgaccaa tta 1788 
Pro Gin Arg Met Pro His 
550 555 



<210> 186 
<211> 555 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 186 

Met Thr Val. Glu His Leu Leu Lys Pro Ser Thr Leu Pro Tyr Gin Leu 
.-1 5 10 15 

Pro Asp Phe Ala Ala He Lys Val Ala Asp Phe Pro Pro Ala Phe Glu 
20 25 30 

Leu Ala Leu Ala Glu His Asp Ala Glu He Thr Ala lie Ala Thr Asn 
35 40 45 

Glu Asp Ala Pro Thr Trp Glu Asn Thr He Glu Ala Leu Glu Arg Ala 
50 55 60 

Gly Leu Ser Leu Asn Arg Val Ala Ala Val Phe Phe Asn Leu Gin Gly 
65 70 75 80 

Thr Asp Ser Ser Pro Glu Met Asp Glu He Ala Ala Thr He Ala Pro 
85 90 95 

Lys Leu Ser Ala His Ser Asp Ala He Phe His Asn Ala Ala Leu Phe 
100 105 110 

Ala Arg He Glu Ala Val Glu Ala Pro Ala Asp Glu Glu Ser Gin Arg 
115 120 125 

Leu Leu Ser His Thr Lys Arg Ala Phe Arg Arg Arg Gly Ala Ala Leu 
130 135 140 

Asn Ala Asp Gly Lys Ala Arg Leu Ser Thr He Asn Gin Arg Leu Ser 
145 150 155 160 

Ala Leu Ser Glu Gin Phe Gly Arg Asn Leu Leu Gin Asp Thr Arg Asp 
165 170 175 



Leu Ala Val Asn Phe Glu Glu Ser Glu Leu Ala Gly Phe Ser Glu Ala 
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180 185 190 

Arg lie Ser Ala Ala Ala Asp Tyr Ala Ala Ala Val Gly Thr Glu Gly 
195 200 205 

Tyr Val Val Pro Leu Glu Leu Pro Thr Val Gin Ser Glu Gin Ala Val 
210 215 220 

Leu Thr Glu Ser Ala Ser Arg Ala Lys Leu Tyr Glu Ala Ser Gin Lys 
225 230 235 240 

Arg Gly Ala Ser Leu Asn Lys Asp Val Leu Leu Glu Thr Val Arg Leu 
245 250 255 

Arg Ala Glu Arg Ala Thr Leu Leu Gly Tyr Asp Thr His Ala Asp Tyr 
260 265 270 

Val lie Glu Glu Glu Thr Ala Asp Asp Val Ala Ala Val Arg Ala Leu 
275 280 285 

Leu Tyr Asp Leu Ala Pro Ala Ala Ser Ala Asn Ala Lys Ala Glu Tyr 
290 295 300 

Lys Leu Ser Ala Glu Glu Ala Glu Glu His Gly Gin Lys Val Gly Ala 
305 310 315 320 

Ala Asp Trp Ser Phe Trp Glu Ala Lys Val Arg Ala Arg Asp Tyr Ala 
325 330 335 

Leu Asp Glu Thr Glu Leu Arg Asn Tyr Phe Pro Leu Asn Gin Val Leu 
340 345 350 

Arg Asp Gly Val Phe Phe Ala Ala Asn Arg Leu Tyr Gly lie Thr Val 
355 360 365 

Glu Pro Arg Pro Asp Leu Arg Gly Tyr Ala Glu Gly Val Asp Val Trp 
370 375 380 

Glu Val Leu Asp Ser Asp Gly Ser Gly lie Gly Leu lie Leu Thr Asp 
385 390 395 400 

Tyr Tyr Gly Arg Pro Ser Lys Arg Gly Gly Ala Trp Met Ser Ser Phe 
405 410 415 

Val Asp Gin Ser Glu Leu Leu Gly Thr Lys Pro Val Val Val Asn Val 
420 425 430 

Met Gly lie Thr Lys Pro Thr Thr Gly Glu Ala Leu Leu Ser Leu Asp 
435 440 445 

Glu Val Thr Thr lie Phe His Glu Phe Gly His Gly Leu His Gly Leu 
450 455 460 

Leu Ser Lys Val Arg Tyr Pro Ser Phe Ser Gly Thr Ser Val Pro Arg 
465 470 475 480 

Asp Tyr Val Glu Phe Pro Ser Gin lie Asn Glu Asn Trp Ala Phe Asp 
485 490 495 

Pro Ala Val Val Arg Asn Tyr Ala Arg His Val Asp Thr Gly Asp lie 
500 505 510 



BGM32CP 



309 



lie Pro Asp Ser Leu 
515 

Arg Val Val Glu His 
530 

Pro Val Ser Pro Cys 
545 



Leu Glu Ala Val Glu Ala 
520 

Val Ser Thr Cys Pro His 
535 

Pro Gin Arg Met Pro His 
550 555 



Cys Gly lie Ser Asp 
525 

Leu Leu Ser Thr Cys 
540 



<210> 187 
<211> 1088 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (1065) 

<223> FRXA00877 

<400> 187 

gca gca gca gtt ggc acc gaa ggc tac gtg gtt cca ctg gaa ctg ccc 48 
Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu Glu Leu Pro 
15 10 15 

acc gtg cag tea gag cag gca gta tta acc gaa tec gec teg cgt gca 96 
Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala Ser Arg Ala 
20 ^ 25 30 

aag ctt tat gaa gec tec cag aag cgt ggc gec age ctg aac aag gac 144 
Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu Asn Lys Asp 
35 40 45 

gtg ctg etc gaa acc gtg cgt ctg cgt get gaa cgc gec aca ctt tta 192 
Val Leu Leu Glu Thr Val Arg Leu Arg Ala Glu Arg Ala Thr Leu Leu 
50 55 60 

ggc tac gac acc cac gee gat tac gtc ate gaa gaa gaa acc gee gat 240 
Gly Tyr Asp Thr His Ala Asp Tyr Val lie Glu Glu Glu Thr Ala Asp 
65 70 75 80 

gac gtc gca gee gtg cgc gec ttg ctt tat gat etc gee cca gee gec 288 
Asp Val Ala Ala Val Arg Ala Leu Leu Tyr Asp Leu Ala Pro Ala Ala 
85 90 95 

tct gec aat gcg aaa gee gaa tac aaa etc tec gca gaa gaa gca gaa 33 6 
Ser Ala Asn Ala Lys Ala Glu Tyr Lys Leu Ser Ala Glu Glu Ala Glu 
100 105 110 

gaa cac ggc caa aaa gtc ggc gca get gac tgg age ttc tgg gaa gec 384 
Glu His Gly Gin Lys Val Gly Ala Ala Asp Trp Ser Phe Trp Glu Ala 
115 120 125 

aaa gtc cgc gee cgc gac tac gee ctg gac gaa acc gaa ctg cgc aac 432 
Lys Val Arg Ala Arg Asp Tyr Ala Leu Asp Glu Thr Glu Leu Arg Asn 
130 135 140 

tac ttc cca ttg aac caa gta etc cgt gac ggc gtc ttc ttc get get 480 
Tyr Phe Pro Leu Asn Gin Val Leu Arg Asp Gly Val Phe Phe Ala Ala 
145 150 155 160 
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aac cgc etc tac gga ate ace gtg gaa cca cgc cct gac ctg cgc ggt 528 
Asn Arg Leu Tyr Gly lie Thr Val Glu Pro Arg Pro Asp Leu Arg Gly 
165 170 175 

tac gec gag ggc gtg gac gtc tgg gaa gtc etc gat tct gac ggc tec 576 
Tyr Ala Glu Gly Val Asp Val Trp Glu Val Leu Asp Ser Asp Gly Ser 
180 185 190 

ggc ate ggc ctg ate ctt ace gac tac tac ggc cga cca tec aag egg 624 
Gly lie Gly Leu lie Leu Thr Asp Tyr Tyr Gly Arg Pro Ser Lys Arg 
195 200 205 

ggc ggc get tgg atg tec age ttt gtc gac caa tec gag ctg eta ggc 672 
Gly Gly Ala Trp Met Ser Ser Phe Val Asp Gin Ser Glu Leu Leu Gly 
210 215 220 

acc aag cca gtc gtg gtc aac gtt atg ggt att ace aaa cca acc acc 720 
Thr Lys Pro Val Val Val Asn Val Met Gly lie Thr Lys Pro Thr Thr 
225 230 235 240 

ggc gaa gca eta etc age etc gat gaa gta acc acc ate ttc cac gaa 768 
Gly Glu Ala Leu Leu Ser Leu Asp Glu Val Thr Thr lie Phe His Glu 
245 250 255 

ttc ggc cac ggc ctg cac ggc ttg ctg tec aag gtg cgc tac cca age 816 
Phe Gly His Gly Leu His Gly Leu Leu Ser Lys Val Arg Tyr Pro Ser 
260 265 270 

ttc tec gga acc tec gtg ccc cgc gac tac gta gaa ttc ccc tec cag 864 
Phe Ser Gly Thr Ser Val Pro Arg Asp Tyr Val Glu Phe Pro Ser Gin 
275 280 285 

ate aac gaa aac tgg gca ttc gac cct gca gta gtc cgc aac tac gee 912 
lie Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg Asn Tyr Ala 
290 295 300 

cgc cac gtg gac acc ggc gac ate att cca gac tec ctg ctt gag gca 960 
Arg His Val Asp Thr Gly Asp lie lie Pro Asp Ser Leu Leu Glu Ala 
305 310 315 320 

gtg gaa gca tgt ggc att tea gac aga gtg gtg gaa cat gtg agt act 1008 
Val Glu Ala Cys Gly lie Ser Asp Arg Val Val Glu His Val Ser Thr 
325 330 335 

tgt ccc cat eta tta teg acc tgc cct gtc tct ccc tgt cca cag egg 1056 
Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys Pro Gin Arg 
340 345 350 

atg ccg cac tagtcaatga cattgaccaa tta 1088 
Met Pro His 
355 



<210> 188 
<211> 355 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 188 

Ala Ala Ala Val Gly Thr Glu Gly Tyr Val Val Pro Leu Glu Leu Pro 



BGI-132CP 



311 



15 10 15 

Thr Val Gin Ser Glu Gin Ala Val Leu Thr Glu Ser Ala Ser Arg Ala 
20 25 30 

Lys Leu Tyr Glu Ala Ser Gin Lys Arg Gly Ala Ser Leu Asn Lys Asp 
35 40 45 

Val Leu Leu Glu Thr Val Arg Leu Arg Ala Glu Arg Ala Thr Leu Leu 
50 55 60 

Gly Tyr Asp Thr His Ala Asp Tyr Val lie Glu Glu Glu Thr Ala Asp 
65 70 75 80 

Asp Val Ala Ala Val Arg Ala Leu Leu Tyr Asp Leu Ala Pro Ala Ala 
85 90 95 

Ser Ala Asn Ala Lys Ala Glu Tyr Lys Leu Ser Ala Glu Glu Ala Glu 
100 105 110 

Glu His Gly Gin Lys Val Gly Ala Ala Asp Trp Ser Phe Trp Glu Ala 
115 120 125 

Lys Val Arg Ala Arg Asp Tyr Ala Leu Asp Glu Thr Glu Leu Arg Asn 
130 135 140 

Tyr Phe Pro Leu Asn Gin Val Leu Arg Asp Gly Val Phe Phe Ala Ala 
145 150 155 160 

Asn Arg Leu Tyr Gly lie Thr Val Glu Pro Arg Pro Asp Leu Arg Gly 
165 170 175 

Tyr Ala Glu Gly Val Asp Val Trp Glu Val Leu Asp Ser Asp Gly Ser 
180 185 190 

Gly lie Gly Leu lie Leu Thr Asp Tyr Tyr Gly Arg Pro Ser Lys Arg 
195 200 205 

Gly Gly Ala Trp Met Ser Ser Phe Val Asp Gin Ser Glu Leu Leu Gly 
210 215 220 

Thr Lys Pro Val Val Val Asn Val Met Gly lie Thr Lys Pro Thr Thr 
225 230 235 240 

Gly Glu Ala Leu Leu Ser Leu Asp Glu Val Thr Thr lie Phe His Glu 
245 250 255 

Phe Gly His Gly Leu His Gly Leu Leu Ser Lys Val Arg Tyr Pro Ser 
260 265 270 

Phe Ser Gly Thr Ser Val Pro Arg Asp Tyr Val Glu Phe Pro Ser Gin 
275 280 285 

lie Asn Glu Asn Trp Ala Phe Asp Pro Ala Val Val Arg Asn Tyr Ala 
290 295 300 

Arg His Val Asp Thr Gly Asp lie lie Pro Asp Ser Leu Leu Glu Ala 
305 310 315 320 

Val Glu Ala Cys Gly lie Ser Asp Arg Val Val Glu His Val Ser Thr 
325 330 335 
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Cys Pro His Leu Leu Ser Thr Cys Pro Val Ser Pro Cys Pro Gin Arg 
340 345 350 

Met Pro His 
355 



<210> 189 
<211> 663 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (640) 

<223> RXN01226 

<400> 189 

cgtgcgggga aatttaaagt gatgacagtg cacgatcatc atggaggttt cctcacatgg 60 



tggcggggcc tgtttttgct tgtggtggac tcatggttgg atg ggg gat gtg aat 

Met Gly Asp Val Asn 
1 5 



115 



aac tct ccc ctt tta gtt gtt ggc ctg gga aat ccc ggc ccg aaa tac 
Asn Ser Pro Leu Leu Val Val Gly Leu Gly Asn Pro Gly Pro Lys Tyr 
10. 15 20 



163 



gtt ggc acc cgc cac aat att ggc ttt gag gtt gca gaa gaa eta gtg 
Val Gly Thr Arg His Asn lie Gly Phe Glu Val Ala Glu Glu Leu Val 
25 30 35 



211 



teg cgc age ttt gga tea ttt agt gtg cac aag cgc tec aac acc gat 
Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys Arg Ser Asn Thr Asp 
40 45 50 



259 



ate gcg cag ctt cct ggg eta att gtg gee aag ccg cgc age ttt atg 
lie Ala Gin Leu Pro Gly Leu lie Val Ala Lys Pro Arg Ser Phe Met 
55 60 65 



307 



aac ctg teg gga act ccg att egg gcg ctg tgt gac ttc ttt aag att 
Asn Leu Ser Gly Thr Pro lie Arg Ala Leu Cys Asp Phe Phe Lys lie 
70 75 80 85 



355 



tec cca gec aat gtc ate gtg gtg cat gat gaa ttg gag ctt gat ttc 
Ser Pro Ala Asn Val lie Val Val His Asp Glu Leu Glu Leu Asp Phe 
90 95 100 



403 



ggc tea gtg aag eta cgt cag ggt ggc ggg gat cat ggg cac aat ggt 
Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp His Gly His Asn Gly 
105 110 115 



451 



ctg aaa tec acg tec aaa tct ttg gga act aag gac tat tgg aag etc 
Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys Asp Tyr Trp Lys Leu 
120 125 130 



499 



age atg ggt ate ggt agg cca ccg ggt egg atg gat ccg gca agt ttt 
Ser Met Gly lie Gly Arg Pro Pro Gly Arg Met Asp Pro Ala Ser Phe 
135 140 145 



547 



BGI-132CP 



313 



gtg ttg aag cct ttt ggc aag caa gaa ctg gcg gat att ccc ate atg 595 
Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala Asp lie Pro lie Met 
150 155 160 165 

gcg get gac get gca gat etc gtc gaa aag cat ttg cag cag ggc 640 
Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His Leu Gin Gin Gly 
170 175 180 

tagctacttg cgccgcgcct ctt 663 



<210> 190 
<211> 180 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 190 

Met Gly Asp Val Asn Asn Ser Pro Leu Leu Val Val Gly Leu Gly Asn 
15 10 15 

Pro Gly Pro Lys Tyr Val Gly Thr Arg His Asn lie Gly Phe Glu Val 
20 25 30 

Ala Glu Glu Leu Val Ser Arg Ser Phe Gly Ser Phe Ser Val His Lys 
35 40 45 

Arg Ser Asn Thr Asp lie Ala Gin Leu Pro Gly Leu lie Val Ala Lys 
50 55 60 

Pro Arg Ser Phe Met Asn Leu Ser Gly Thr Pro lie Arg Ala Leu Cys 
65 70 75 80 

Asp Phe Phe Lys He Ser Pro Ala Asn Val He Val Val His Asp Glu 
85 90 95 

Leu Glu Leu Asp Phe Gly Ser Val Lys Leu Arg Gin Gly Gly Gly Asp 
100 105 110 

His Gly His Asn Gly Leu Lys Ser Thr Ser Lys Ser Leu Gly Thr Lys 
115 120 125 

Asp Tyr Trp Lys Leu Ser Met Gly He Gly Arg Pro Pro Gly Arg Met 
130 135 140 

Asp Pro Ala Ser Phe Val Leu Lys Pro Phe Gly Lys Gin Glu Leu Ala 
145 150 155 160 

Asp lie Pro He Met Ala Ala Asp Ala Ala Asp Leu Val Glu Lys His 
165 170 175 

Leu Gin Gin Gly 
180 



<210> 191 
<211> 784 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 



BGI-132CP 



314 



<222> (101) . . (784) 
<223> RXN01963 

<400> 191 

cagattttct ctgtgtgagc tggggttttc tgcatttccc acttgttttt ctccaacact 60 



ccacacacac accttcaaag aagaaagttc gaaagattct atg aaa aac cgt aaa 

Met Lys Asn Arg Lys 
1 5 



115 



aaa ate atg tct acc etc acc act gtc tgc gec gta ctg ggt ata gtt 
Lys lie Met Ser Thr Leu Thr Thr Val Cys Ala Val Leu Gly lie Val 
10 15 20 



163 



gca get cat cca ttc cac gec tct get gtc ate ggc ggc tct gtc cca 
Ala Ala His Pro Phe His Ala Ser Ala Val lie Gly Gly Ser Val Pro 
25 30 35 



211 



tea act gat tec gtt gec aac get gtc gca aaa ate gga cca ggc gca 
Ser Thr Asp Ser Val Ala Asn Ala Val Ala Lys He Gly Pro Gly Ala 
40 45 50 



259 



ttg aac tgc age ggt gtc atg ate tea cca teg tgg gca etc acc gca 
Leu Asn Cys Ser Gly Val Met He Ser Pro Ser Trp Ala Leu Thr Ala 
55 60 65 



307 



cgc cac tgt gtc gat gac ate aac ata etc ggc gac ate gac acc ate 
Arg His Cys Val Asp Asp He Asn lie Leu Gly .Asp He Asp Thr He 
70 75 80 85 



355 



acg cct att act cca ggt att cat cgc aat gaa ggt aac tat atg ggt 
Thr Pro He Thr Pro Gly He His Arg Asn Glu Gly Asn Tyr Met Gly 
90 95 100 



403 



gag gtt tac cgc gca ccg tec ggt gat eta gcg etc att aat ate aac 
Glu Val Tyr Arg Ala Pro Ser Gly Asp Leu Ala Leu He Asn He Asn 
105 110 115 



451 



ggc gtg cac aag ggc acc att gcg cag etc ccc aca caa gaa tat cca 
Gly Val His Lys Gly Thr He Ala Gin Leu Pro Thr Gin Glu Tyr Pro 
120 125 130 



499 



ctg gga acc get gca cag tea gtc ggt ttt ggt ggc ggt ggt gtc aat 
Leu Gly Thr Ala Ala Gin Ser Val Gly Phe Gly Gly Gly Gly Val Asn 
135 140 145 



547 



ate cgc acc get gaa teg gtc aac atg att etc acc gac ata tat age 
He Arg Thr Ala Glu Ser Val Asn Met He Leu Thr Asp He Tyr Ser 
150 155 160 165 



595 



gtg agg tea ggg aaa ttc cat cac ggt gtc ggt cga tea cac tat etc 
Val Arg Ser Gly Lys Phe His His Gly Val Gly Arg Ser His Tyr Leu 
170 175 180 



643 



etc ttt gat tat gac agt get gaa act ggt cga ate cac aaa ggt gat 
Leu Phe Asp Tyr Asp Ser Ala Glu Thr Gly Arg He His Lys Gly Asp 
185 190 195 



691 



tct ggg ggc ccc ate ttc att ggt gac gag gtt gtg ggc att atg tct 
Ser Gly Gly Pro He Phe He Gly Asp Glu Val Val Gly He Met Ser 
200 205 210 



739 



BGI-132CP 



315 



cac ggc aca ata aat aag aac gac ggg tct ttt gat gac gaa tec 784 
His Gly Thr lie Asn Lys Asn Asp Gly Ser Phe Asp Asp Glu Ser 
215 220 225 



<210> 192 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 192 

Met Lys Asn Arg Lys Lys lie Met Ser Thr Leu Thr Thr Val Cys Ala 
15 10 15 

Val Leu Gly lie Val Ala Ala His Pro Phe His Ala Ser Ala Val lie 
20 25 30 

Gly Gly Ser Val Pro Ser Thr Asp Ser Val Ala Asn Ala Val Ala Lys 
35 40 45 

lie Gly Pro Gly Ala Leu Asn Cys Ser Gly Val Met lie Ser Pro Ser 
50 55 60 

Trp Ala Leu Thr Ala Arg His Cys Val Asp Asp lie Asn lie Leu Gly 
65 70 75 80 

Asp lie Asp Thr lie Thr Pro lie Thr Pro Gly lie His Arg Asn Glu 
85—™— 90 95 

Gly Asn Tyr Met Gly Glu Val Tyr Arg Ala Pro Ser Gly Asp Leu Ala 
100 105 110 

Leu lie Asn lie Asn Gly Val His Lys Gly Thr lie Ala Gin Leu Pro 
115 120 125 

Thr Gin Glu Tyr Pro Leu Gly Thr Ala Ala Gin Ser Val Gly Phe Gly 
130 135 140 

Gly Gly Gly Val Asn He Arg Thr Ala Glu Ser Val Asn Met He Leu 
145 150 155 160 

Thr Asp He Tyr Ser Val Arg Ser Gly Lys Phe His His Gly Val Gly 
165 170 175 

Arg Ser His Tyr Leu Leu Phe Asp Tyr Asp Ser Ala Glu Thr Gly Arg 
180 185 190 

He His Lys Gly Asp Ser Gly Gly Pro He Phe He Gly Asp Glu Val 
195 200 205 

Val Gly He Met Ser His Gly Thr He Asn Lys Asn Asp Gly Ser Phe 
210 215 220 

Asp Asp Glu Ser 
225 



<210> 193 
<211> 906 
<212> DNA 



BGI-132CP 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> RXN00621 

<400> 193 

aaatgaatcc gggtttttca gtttcggggt gcaaatcaga atgtcgccaa tggcgaacac 60 



acgagcgtgc agaagatgtg cgtgactaag atcgggggct atg tct gaa cgc eta 

Met Ser Glu Arg Leu 
1 5 



115 



aac get ccg caa gca cca ate cat ccc ate ace cga ace cac cac ggt 
Asn Ala Pro Gin Ala Pro lie His Pro lie Thr Arg Thr His His Gly 
10 15 20 



163 



att gat ttc gta gac aac tat gaa tgg ctg agg gat aaa gaa tec caa 
lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg Asp Lys Glu Ser Gin 
25 30 35 



211 



gaa acc ttg gac tac ctg gag gcg gag aat gcg ttc acc aag cag gag 
Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala Phe Thr Lys Gin Glu 
40 45 50 



259 



act gaa cag eta gee aca ctg egg gac aac ate tat gaa gag att aag 
Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn lie Tyr Glu Glu lie Lys. 

55 —^--60 65 



307 



tea cgc gtt aaa gaa acc gac atg tec ate cca gtg cgt gee gga aag 
Ser Arg Val Lys Glu Thr Asp Met Ser lie Pro Val Arg Ala Gly Lys 
70 75 80 85 



355 



cac tgg tat tac tct cgc act gaa gaa ggc aag age tac ggc tat tec 
His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys Ser Tyr Gly Tyr Ser 
90 95 100 



403 



tgc cgc att cca gtg act gaa ggg teg gat gca tgg acc cct cct gtt 
Cys Arg lie Pro Val Thr Glu Gly Ser Asp Ala Trp Thr Pro Pro Val 
105 110 115 



451 



ate cct gag ggt gag cca gcg cag ggt gaa acc ate ate atg gat gee 
lie Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr He He Met Asp Ala 
120 125 130 



499 



aac gag ttg gca gaa ggc cac gaa ttc ttc tec atg ggt gca tea tct 
Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser Met Gly Ala Ser Ser 
135 140 145 



547 



gtc acc acc tct ggc cgc tac ctt gcg tat tec acc gat gtc acg ggc 
Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser Thr Asp Val Thr Gly 
150 155 160 165 



595 



gaa gag cgc ttt acg ttg cgc ate aag gat eta gaa act ggc gag ctg 
Glu Glu Arg Phe Thr Leu Arg He Lys Asp Leu Glu Thr Gly Glu Leu 
170 175 180 



643 



ctt cct gat acc ctg act ggc att ttc tac ggt get act tgg gtg ggg 
Leu Pro Asp Thr Leu Thr Gly He Phe Tyr Gly Ala Thr Trp Val Gly 
185 190 195 



691 
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gag gag tac etc ttt tac cag cgc gtt gat gat gcg tgg cgt cca gat 739 
Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp Ala Trp Arg Pro Asp 
200 205 210 

act gtg tgg cgc cac aag gtg ggt acc ccg gtt gaa gaa gac gtg ttg 787 
Thr Val Trp Arg His Lys Val Gly Thr Pro Val Glu Glu Asp Val Leu 
215 220 225 

gtg tac cac gag cct gat gaa cgt tat tec acc tgg gtg ggc acc act 835 
Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr Trp Val Gly Thr Thr 
230 235 240 245 

cgt tea gaa aaa gtt cat cct ttt tgg ttg cgc etc caa gat cac etc 883 
Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg Leu Gin Asp His Leu 
250 255 260 

tgaagtaege gtgettcett teg 906 



<210> 194 
<211> 261 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 194 

Met Ser Glu Arg Leu Asn Ala Pro Gin Ala Pro lie His Pro lie Thr 
1 5 10 15 

Arg Thr His His Gly lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg 
20 25 30 

Asp Lys Glu Ser Gin Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala 
35 40 45 

Phe Thr Lys Gin Glu Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn lie 
50 55 60 

Tyr Glu Glu lie Lys Ser Arg Val Lys Glu Thr Asp Met Ser lie Pro 
65 70 75 80 

Val Arg Ala Gly Lys His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys 
85 90 95 

Ser Tyr Gly Tyr Ser Cys Arg lie Pro Val Thr Glu Gly Ser Asp Ala 
100 105 110 

Trp Thr Pro Pro Val lie Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr 
115 120 125 

lie lie Met Asp Ala Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser 
130 135 140 

Met Gly Ala Ser Ser Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser 
145 150 155 160 

Thr Asp Val Thr Gly Glu Glu Arg Phe Thr Leu Arg lie Lys Asp Leu 
165 170 175 



Glu Thr Gly Glu Leu Leu Pro Asp Thr Leu Thr Gly lie Phe Tyr Gly 
180 185 190 
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Ala Thr Trp Val Gly Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp 
195 200 205 

Ala Trp Arg Pro Asp Thr Val Trp Arg His Lys Val Gly Thr Pro Val 
210 215 220 

Glu Glu Asp Val Leu Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr 
225 230 235 240 

Trp Val Gly Thr Thr Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg 
245 250 255 

Leu Gin Asp His Leu 
260 



<210> 195 
<211> 906 
<212> DNA 

<213> Corynebacterium glutamicum. 

<220> 

<221> CDS 

<222> (101) . . (883) 

<223> FRXA00621 

<400> 195 

aaatgaatcc gggtttt tea gtttcggggt gcaaatcaga atgtcgccaa tggegaacac 60 



acgagcgtgc agaagatgtg cgtgactaag ateggggget atg tct gaa cgc eta 

Met Ser Glu Arg Leu 
1 5 



115 



aac get ccg caa gca cca ate cat ccc ate ace cga ace cac cac ggt 
Asn Ala Pro Gin Ala Pro lie His Pro lie Thr Arg Thr His His Gly 
10 15 20 



163 



att gat ttc gta gac aac tat gaa tgg ctg agg gat aaa gaa tec caa 
lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg Asp Lys Glu Ser Gin 
25 30 35 



211 



gaa acc ttg gac tac ctg gag gcg gag aat gcg ttc acc aag cag gag 
Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala Phe Thr Lys Gin Glu 
40 45 50 



259 



act gaa cag eta gee aca ctg egg gac aac ate tat gaa gag att aag 
Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn lie Tyr Glu Glu lie Lys 
55 60 65 



307 



tea cgc gtt aaa gaa acc gac atg tec ate cca gtg cgt gee gga aag 
Ser Arg Val Lys Glu Thr Asp Met Ser lie Pro Val Arg Ala Gly Lys 
70 75 80 85 



355 



cac tgg tat tac tct cgc act gaa gaa ggc aag age tac ggc tat tec 
His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys Ser Tyr Gly Tyr Ser 
90 95 100 



403 



tgc cgc att cca gtg act gaa ggg teg gat gca tgg acc cct cct gtt 
Cys Arg lie Pro Val Thr Glu Gly Ser Asp Ala Trp Thr Pro Pro Val 
105 110 115 



451 
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ate cct gag ggt gag cca gcg cag ggt gaa acc ate ate atg gat gee 499 
lie Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr lie lie Met Asp Ala 
120 125 130 

aac gag ttg gca gaa ggc cac gaa ttc ttc tec atg ggt gca tea tct 547 
Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser Met Gly Ala Ser Ser 
135 140 145 

gtc acc acc tct ggc cgc tac ctt gcg tat tec acc gat gtc acg ggc 595 
Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser Thr Asp Val Thr Gly 
150 155 160 165 

gaa gag cgc ttt acg ttg cgc ate aag gat eta gaa act ggc gag ctg 643 
Glu Glu Arg Phe Thr Leu Arg lie Lys Asp Leu Glu Thr Gly Glu Leu 
170 175 180 

ctt cct gat acc ctg act ggc att ttc tac ggt get act tgg gtg ggg 691 
Leu Pro Asp Thr Leu Thr Gly lie Phe Tyr Gly Ala Thr Trp Val Gly 
185 190 195 

gag gag tac etc ttt tac cag cgc gtt gat gat gcg tgg cgt cca gat 73 9 
Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp Ala Trp Arg Pro Asp 
200 205 210 

act gtg tgg cgc cac aag gtg ggt acc ccg gtt gaa gaa gac gtg ttg 787 
Thr Val Trp Arg His Lys Val Gly Thr Pro Val Glu Glu Asp Val Leu 

. 215 220 225 . 

gtg tac cac gag cct gat gaa cgt tat tec acc tgg gtg ggc acc act 835 
Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr Trp Val Gly Thr Thr 
230 235 240 245 

cgt tea gaa aaa gtt cat cct ttt tgg ttg cgc etc caa gat cac etc 883 
Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg Leu Gin Asp His Leu 
250 255 260 

tgaagtaege gtgettcett teg 906 



<210> 196 
<211> 261 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 196 

Met Ser Glu Arg Leu Asn Ala Pro Gin Ala Pro lie His Pro lie Thr 
15 10 15 

Arg Thr His His Gly lie Asp Phe Val Asp Asn Tyr Glu Trp Leu Arg 
20 25 30 

Asp Lys Glu Ser Gin Glu Thr Leu Asp Tyr Leu Glu Ala Glu Asn Ala 
35 40 45 

Phe Thr Lys Gin Glu Thr Glu Gin Leu Ala Thr Leu Arg Asp Asn lie 
50 55 60 



Tyr Glu Glu lie Lys Ser Arg Val Lys Glu Thr Asp Met Ser He Pro 
65 70 75 80 



BGI-132CP 
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Val Arg Ala Gly Lys His Trp Tyr Tyr Ser Arg Thr Glu Glu Gly Lys 
85 90 95 

Ser Tyr Gly Tyr Ser Cys Arg lie Pro Val Thr Glu Gly Ser Asp Ala 
100 105 110 

Trp Thr Pro Pro Val lie Pro Glu Gly Glu Pro Ala Gin Gly Glu Thr 
115 120 125 

lie lie Met Asp Ala Asn Glu Leu Ala Glu Gly His Glu Phe Phe Ser 
130 135 140 

Met Gly Ala Ser Ser Val Thr Thr Ser Gly Arg Tyr Leu Ala Tyr Ser 
145 150 155 160 

Thr Asp Val Thr Gly Glu Glu Arg Phe Thr Leu Arg lie Lys Asp Leu 
165 170 175 

Glu Thr Gly Glu Leu Leu Pro Asp Thr Leu Thr Gly lie Phe Tyr Gly 
180 185 190 

Ala Thr Trp Val Gly Glu Glu Tyr Leu Phe Tyr Gin Arg Val Asp Asp 
195 200 205 

Ala Trp Arg Pro Asp Thr Val Trp Arg His Lys Val Gly Thr Pro Val 
210 215 220 

Glu Glu Asp Val Leu Val Tyr His Glu Pro Asp Glu Arg Tyr Ser Thr 
225. 230 235 .* 240 

Trp Val Gly Thr Thr Arg Ser Glu Lys Val His Pro Phe Trp Leu Arg 
245 250 255 

Leu Gin Asp His Leu 
260 



<210> 197 
<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1516) 
<223> RXN00622 

<400> 197 

ttttaccagc gcgttgatga tgcgtggcgt ccagatactg tgtggcgcca caaggtgggt 60 

accccggttg aagaagacgt gttggtgtac cacgagcctg atg aac gtt att cca 115 

Met Asn Val lie Pro 
1 5 

cct ggg tgg gca cca etc gtt cag aaa aag ttc ate ctt ttt ggt tgc 163 
Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe lie Leu Phe Gly Cys 
10 15 20 

gec tec aag ate acc tct gaa gta cgc gtg ctt cct ttc gac cag cca 211 
Ala Ser Lys lie Thr Ser Glu Val Arg Val Leu Pro Phe Asp Gin Pro 
25 30 35 



BGI-132CP 321 



gag ggc acc cct gag gtg ctg att ccg cgc gcg gag ggt gtg gaa tac 259 
Glu Gly Thr Pro Glu Val Leu lie Pro Arg Ala Glu Gly Val Glu Tyr 
40 45 50 

gac gtc gat cat gca gtc gta gac ggc tec gat att tgg ttg gtc aca 307 
Asp Val Asp His Ala Val Val Asp Gly Ser Asp lie Trp Leu Val Thr 
55 60 65 

cac aac gec gag ggc ccg aac ttt teg gtg ggg tgg get ggc gtc gac 355 
His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly Trp Ala Gly Val Asp 
70 75 80 85 

aag etc aat tct ttg gac gcg ctg gcg cca etc gtc gcg cac aag gat 403 
Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu Val Ala His Lys Asp 
90 95 100 

gac gtg cgc att gag ggt gtc gat acc tac cgc gat ttc ate ate ctg 451 
Asp Val Arg lie Glu Gly Val Asp Thr Tyr Arg Asp Phe lie lie Leu 
105 110 115 

ggc tac agg tec ggc gcg ate ggc cag gtc gcg ate atg aag ctt ate 499 
Gly Tyr Arg Ser Gly Ala lie Gly Gin Val Ala lie Met Lys Leu lie 
120 125 130 

gac gga acc ttc ggc gat ttc caa cag ctg gaa ttt gac gag gaa ate 547 
Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu Phe Asp Glu Glu lie 
135 .140 145 

tac acc gtc gca teg ggc gga aac cca gaa tgg gac gee ccc gtc att 595 
Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp Asp Ala Pro Val lie 
150 155 160 165 

cgc ctt tct tac gga tea ttc acc acc ccg gcg cag ctg ttt aac tac 643 
Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala Gin Leu Phe Asn Tyr 
170 175 180 

tgg att gaa tec ggc gaa cgc acg ctg ctg aag cag cag gaa gtg etc 691 
Trp lie Glu Ser Gly Glu Arg Thr Leu Leu Lys Gin Gin Glu Val Leu 
185 190 195 

ggc gga tac aag ccg tea gac tat gtg gee tec cga ttg tgg gtc act 739 
Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser Arg Leu Trp Val Thr 
200 205 210 

gcg aaa gat ggc gcg cag att cca gtg tec ttg gtg cac cgc acc gac 787 
Ala Lys Asp Gly Ala Gin lie Pro Val Ser Leu Val His Arg Thr Asp 
215 220 225 

ctg gat gta tec aag ccc aac ccc acg ttg etc tac ggc tat ggt tec 835 
Leu Asp Val Ser Lys Pro Asn Pro Thr Leu Leu Tyr Gly Tyr Gly Ser 
230 235 240 245 

tac gaa tea tec att gat cca ggc ttc tct ate gcg cgt ttg tea ctg 883 
Tyr Glu Ser Ser lie Asp Pro Gly Phe Ser lie Ala Arg Leu Ser Leu 
250 255 260 

atg gat cgt ggc atg att ttt gcg att gee cac gtt cgt ggc ggt ggc 931 
Met Asp Arg Gly Met lie Phe Ala lie Ala His Val Arg Gly Gly Gly 
265 270 275 
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gaa atg ggt cgt ggc tgg tac gac aac ggc aaa acc acc acg aag aaa 97 9 
Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys Thr Thr Thr Lys Lys 
280 285 290 

aac acc ttc acc gac ttc att gat gtt gcc gac gcc etc ate gag cag 1027 
Asn Thr Phe Thr Asp Phe lie Asp Val Ala Asp Ala Leu lie Glu Gin 
295 300 305 

aag att tct gcc cct gaa atg ctg gtt gca gaa ggc ggc tea get ggt 1075 
Lys He Ser Ala Pro Glu Met Leu Val Ala Glu Gly Gly Ser Ala Gly 
310 315 320 325 

ggc atg etc atg ggc gcc att gcc aac atg gcc ggt gac cgc ttc aag 1123 
Gly Met Leu Met Gly Ala He Ala Asn Met Ala Gly Asp Arg Phe Lys 
330 335 340 

gcg ate gaa gcc aac gtg cca ttc gtc gat ccg ctg acc tct atg etc 1171 
Ala He Glu Ala Asn Val Pro Phe Val Asp Pro Leu Thr Ser Met Leu 
345 350 355 

atg ccg gaa ctg cca ctg acg gtt ate gaa tgg gat gag tgg ggc gat 1219 
Met Pro Glu Leu Pro Leu Thr Val He Glu Trp Asp Glu Trp Gly Asp 
360 365 370 

cca etc cac gat aag gac gtc tat gaa tac atg gcg teg tat gcc cca 1267 
Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met Ala Ser Tyr Ala Pro 
375 380 385 

tat gaa aac ate gag gca aag^aac tac ccc aat ate ttg gcc gta aca 1315 
Tyr Glu Asn He Glu Ala Lys Asn Tyr Pro Asn He Leu Ala Val Thr 
390 395 400 405 

teg etc aac gac acc cga gtg ttg tac gtc gaa cca gcc aaa tgg gta 13 63 
Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu Pro Ala Lys Trp Val 
410 415 420 

gcg cag ctt egg gcg act gca acc ggt gga gaa ttc ctt ctg aaa act 1411 
Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu Phe Leu Leu Lys Thr 
425 430 435 

gaa atg gtt gcc gga cac ggc ggt gtg tea gga cgc tac gaa aag tgg 1459 
Glu Met Val Ala Gly His Gly Gly Val Ser Gly Arg Tyr Glu Lys Trp 
440 445 450 

cgt gag act gca ttt gag tac ggc tgg ttg ate aac caa gca acc ggt 1507 
Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu He Asn Gin Ala Thr Gly 
455 460 465 

gtg acc gaa taaaacttgt tegactageg aac 1539 

Val Thr Glu 

470 



<210> 198 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 198 

Met Asn Val He Pro Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe 
15 10 15 
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lie Leu Phe Gly 
20 

Pro Phe Asp Gin 
35 

Glu Gly Val Glu 
50 

lie Trp Leu Val 
65 

Trp Ala Gly Val 



Val Ala His Lys 
100 

Asp Phe He He 
115 

lie Met Lys Leu 
130 

Phe Asp Glu Glu 
145 

Asp Ala Pro Val 



Gin Leu Phe Asn 
180 

Gin Gin Glu Val 
195 

Arg Leu Trp Val 
210 

Val His Arg Thr 
225 

Tyr Gly Tyr Gly 



Ala Arg Leu Ser 
260 

Val Arg Gly Gly 
275 

Thr Thr Thr Lys 
290 

Ala Leu lie Glu 
305 

Gly Gly Ser Ala 



Cys Ala Ser Lys 



Pro Glu Gly Thr 
40 

Tyr Asp Val Asp 
55 

Thr His Asn Ala 
70 

Asp Lys Leu Asn 
85 

Asp Asp Val Arg 



Leu Gly Tyr Arg 
120 

lie Asp Gly Thr 
135 

lie Tyr Thr Val 
150 

lie Arg Leu Ser 
165 

Tyr Trp lie Glu 



Leu Gly Gly Tyr 
200 

Thr Ala Lys Asp 
215 

Asp Leu Asp Val 
230 

Ser Tyr Glu Ser 
245 

Leu Met Asp Arg 



Gly Glu Met Gly 
280 

Lys Asn Thr Phe 
295 

Gin Lys lie Ser 
310 

Gly Gly Met Leu 
325 



lie Thr Ser Glu 
25 

Pro Glu Val Leu 



His Ala Val Val 
60 

Glu Gly Pro Asn 
75 

Ser Leu Asp Ala 
90 

lie Glu Gly Val 
105 

Ser Gly Ala lie 



Phe Gly Asp Phe 
140 

Ala Ser Gly Gly 
155 

Tyr Gly Ser Phe 
170 

Ser Gly Glu Arg 
185 

Lys Pro Ser Asp 



Gly Ala Gin lie 
220 

Ser Lys Pro Asn 
235 

Ser lie Asp Pro 
250 

Gly Met lie Phe 
265 

Arg Gly Trp Tyr 



Thr Asp Phe lie 
300 

Ala Pro Glu Met 
315 

Met Gly Ala lie 
330 



Val Arg Val Leu 
30 

lie Pro Arg Ala 
45 

Asp Gly Ser Asp 



Phe Ser Val Gly 
80 

Leu Ala Pro Leu 
95 

Asp Thr Tyr Arg 
110 

Gly Gin Val Ala 
125 

Gin Gin Leu Glu 



Asn Pro Glu Trp 
160 

Thr Thr Pro Ala 
175 

Thr Leu Leu Lys 
190 

Tyr Val Ala Ser 
205 

Pro Val Ser Leu 



Pro Thr Leu Leu 
240 

Gly Phe Ser lie 
255 

Ala lie Ala His 
270 

Asp Asn Gly Lys 
285 

Asp Val Ala Asp 



Leu Val Ala Glu 
320 

Ala Asn Met Ala 
335 
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Gly Asp Arg Phe Lys Ala lie Glu Ala Asn Val Pro Phe Val Asp Pro 
340 345 350 

Leu Thr Ser Met Leu Met Pro Glu Leu Pro Leu Thr Val lie Glu Trp 
355 360 365 

Asp Glu Trp Gly Asp Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met 
370 375 380 

Ala Ser Tyr Ala Pro Tyr Glu Asn lie Glu Ala Lys Asn Tyr Pro Asn 
385 390 395 400 

lie Leu Ala Val Thr Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu 
405 410 415 

Pro Ala Lys Trp Val Ala Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu 
420 425 430 

Phe Leu Leu Lys Thr Glu Met Val Ala Gly His Gly Gly Val Ser Gly 
435 440 445 

Arg Tyr Glu Lys Trp Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu lie 
450 455 460 

Asn Gin Ala Thr Gly Val Thr Glu 
465 470 



<210>.-199 . . . 

<211> 1539 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1516) 

<223> FRXA00622 

<400> 199 

ttttaccagc gcgttgatga tgcgtggcgt ccagatactg tgtggcgcca caaggtgggt 60 

accccggttg aagaagacgt gttggtgtac cacgagcctg atg aac gtt att cca 115 

Met Asn Val lie Pro 
1 - 5 

cct ggg tgg gca cca etc gtt cag aaa aag ttc ate ctt ttt ggt tgc 163 
Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe He Leu Phe Gly Cys 
10 . 15 20 

gec tec aag ate ace tct gaa gta cgc gtg ctt cct ttc gac cag cca 211 
Ala Ser Lys He Thr Ser Glu Val Arg Val Leu Pro Phe Asp Gin Pro 
25 30 35 

gag ggc acc cct gag gtg ctg att ccg cgc gcg gag ggt gtg gaa tac 259 
Glu Gly Thr Pro Glu Val Leu He Pro Arg Ala Glu Gly Val Glu Tyr 
40 45 50 

gac gtc gat cat gca gtc gta gac ggc tec gat att tgg ttg gtc aca 307 
Asp Val Asp His Ala Val Val Asp Gly Ser Asp lie Trp Leu Val Thr 
55 60 65 
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cac aac gcc gag ggc ccg aac ttt teg gtg ggg tgg get ggc gtc gac 3 55 
His Asn Ala Glu Gly Pro Asn Phe Ser Val Gly Trp Ala Gly Val Asp 
70 75 80 85 

aag etc aat tct ttg gac gcg ctg gcg cca etc gtc gcg cac aag gat 403 
Lys Leu Asn Ser Leu Asp Ala Leu Ala Pro Leu Val Ala His Lys Asp 
90 95 100 

gac gtg cgc att gag ggt gtc gat ace tac cgc gat ttc ate ate ctg 451 
Asp Val Arg He Glu Gly Val Asp Thr Tyr Arg Asp Phe He He Leu 
105 110 115 

ggc tac agg tec ggc gcg ate ggc cag gtc gcg ate atg aag ctt ate 499 
Gly Tyr Arg Ser Gly Ala He Gly Gin Val Ala He Met Lys Leu lie 
120 125 130 

gac gga ace ttc ggc gat ttc caa cag ctg gaa ttt gac gag gaa ate 547 
Asp Gly Thr Phe Gly Asp Phe Gin Gin Leu Glu Phe Asp Glu Glu He 
135 140 145 

tac ace gtc gca teg ggc gga aac cca gaa tgg gac gcc ccc gtc att 595 
Tyr Thr Val Ala Ser Gly Gly Asn Pro Glu Trp Asp Ala Pro Val He 
150 155 160 165 

cgc ctt tct tac gga tea ttc acc ace ccg gcg cag ctg ttt aac tac 643 
Arg Leu Ser Tyr Gly Ser Phe Thr Thr Pro Ala Gin Leu Phe Asn Tyr 
170 175 180 

tgg att gaa tee. ggc gaa cgc acg ctg ctg aag cag cag gaa gtg^ctc 691 
Trp He Glu Ser Gly Glu Arg Thr Leu Leu Lys Gin Gin Glu Val Leu 
185 190 195 

ggc gga tac aag ccg tea gac tat gtg gcc tec cga ttg tgg gtc act 739 
Gly Gly Tyr Lys Pro Ser Asp Tyr Val Ala Ser Arg Leu Trp Val Thr 
200 205 210 

gcg aaa gat ggc gcg cag att cca gtg tec ttg gtg cac cgc acc gac 787 
Ala Lys Asp Gly Ala Gin He Pro Val Ser Leu Val His Arg Thr Asp 
215 220 225 

ctg gat gta tec aag ccc aac ccc acg ttg etc tac ggc tat ggt tec 835 
Leu Asp Val Ser Lys Pro Asn Pro Thr Leu Leu Tyr Gly Tyr Gly Ser 
230 235 240 245 

tac gaa tea tec att gat cca ggc ttc tct ate gcg cgt ttg tea ctg 883 
Tyr Glu Ser Ser He Asp Pro Gly Phe Ser He Ala Arg Leu Ser Leu 
250 255 260 

atg gat cgt ggc atg att ttt gcg att gcc cac gtt cgt ggc ggt ggc 931 
Met Asp Arg Gly Met He Phe Ala He Ala His Val Arg Gly Gly Gly 
265 270 275 

gaa atg ggt cgt ggc tgg tac gac aac ggc aaa acc acc acg aag aaa 979 
Glu Met Gly Arg Gly Trp Tyr Asp Asn Gly Lys Thr Thr Thr Lys Lys 
280 285 290 

aac acc ttc acc gac ttc att gat gtt gcc gac gcc etc ate gag cag 1027 
Asn Thr Phe Thr Asp Phe He Asp Val Ala Asp Ala Leu He Glu Gin 
295 300 305 

aag att tct gcc cct gaa atg ctg gtt gca gaa ggc ggc tea get ggt 1075 
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Lys lie Ser Ala Pro Glu Met Leu Val Ala Glu Gly Gly Ser Ala Gly 
310 315 320 325 

ggc atg etc atg ggc gec att gec aac atg gec ggt gac cgc ttc aag 1123 
Gly Met Leu Met Gly Ala lie Ala Asn Met Ala Gly Asp Arg Phe Lys 
330 335 340 

gcg ate gaa gee aac gtg cca ttc gtc gat ccg ctg ace tct atg etc 1171 
Ala lie Glu Ala Asn Val Pro Phe Val Asp Pro Leu Thr Ser Met Leu 
345 350 355 

atg ccg gaa ctg cca ctg acg gtt ate gaa tgg gat gag tgg ggc gat 1219 
Met Pro Glu Leu Pro Leu Thr Val lie Glu Trp Asp Glu Trp Gly Asp 
360 365 370 

cca etc cac gat aag gac gtc tat gaa tac atg gcg teg tat gec cca 1267 
Pro Leu His Asp Lys Asp Val Tyr Glu Tyr Met Ala Ser Tyr Ala Pro 
375 380 385 

tat gaa aac ate gag gca aag aac tac ccc aat ate ttg gec gta aca 1315 
Tyr Glu Asn lie Glu Ala Lys Asn Tyr Pro Asn lie Leu Ala Val Thr 
390 395 400 405 

teg etc aac gac acc cga gtg ttg tac gtc gaa cca gee aaa tgg gta 13 63 
Ser Leu Asn Asp Thr Arg Val Leu Tyr Val Glu Pro Ala Lys Trp Val 
410 415 420 

gcg cag ctt egg gcg act gca acc ggt gga gaa ttc ctt ctg aaa act 1411 
Ala. Gin Leu Arg Ala Thr Ala Thr Gly Gly Glu Phe Leu Leu Lys Thr 
425 430 435 

gaa atg gtt gee gga cac ggc ggt gtg tea gga cgc tac gaa aag tgg 1459 
Glu Met Val Ala Gly His Gly Gly Val Ser Gly Arg Tyr Glu Lys Trp 
440 445 450 

cgt gag act gca ttt gag tac ggc tgg ttg ate aac caa gca acc ggt 1507 
Arg Glu Thr Ala Phe Glu Tyr Gly Trp Leu lie Asn Gin Ala Thr Gly 
455 460 465 

gtg acc gaa taaaacttgt tegactageg aac 1539 

Val Thr Glu 

470 



<210> 200 
<211> 472 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 200 

Met Asn Val lie Pro Pro Gly Trp Ala Pro Leu Val Gin Lys Lys Phe 
15 10 15 

lie Leu Phe Gly Cys Ala Ser Lys lie Thr Ser Glu Val Arg Val Leu 
20 25 30 

Pro Phe Asp Gin Pro Glu Gly Thr Pro Glu Val Leu lie Pro Arg Ala 
35 40 45 



Glu Gly Val Glu Tyr Asp Val Asp His Ala Val Val Asp Gly Ser Asp 
50 55 60 
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lie Trp Leu Val 
65 

Trp Ala Gly Val 



Val Ala His Lys 
100 

Asp Phe lie lie 
115 

lie Met Lys Leu 
130 

Phe Asp Glu Glu 
145 

Asp Ala Pro Val 



Gin Leu Phe Asn 
180 

Gin Gin Glu Val 
195 

Arg Leu Trp Val 
210 

Val His Arg Thr 
225 

Tyr Gly Tyr Gly 



Ala Arg Leu Ser 
260 

Val Arg Gly Gly 
275 

Thr Thr Thr Lys 
290 

Ala Leu lie Glu 
305 

Gly Gly Ser Ala 



Gly Asp Arg Phe 
340 

Leu Thr Ser Met 
355 

Asp Glu Trp Gly 
370 



Thr His Asn Ala 
70 

Asp Lys Leu Asn 
85 

Asp Asp Val Arg 



Leu Gly Tyr Arg 
120 

lie Asp Gly Thr 
135 

lie Tyr Thr Val 
150 

lie Arg Leu Ser 
165 

Tyr Trp lie Glu 



Leu Gly Gly Tyr 
200 

Thr Ala Lys Asp< 
215 

Asp Leu Asp Val 
230 

Ser Tyr Glu Ser 
245 

Leu Met Asp Arg 



Gly Glu Met Gly 
280 

Lys Asn Thr Phe 
295 

Gin Lys He Ser 
310 

Gly Gly Met Leu 
325 

Lys Ala He Glu 



Leu Met Pro Glu 
360 

Asp Pro Leu His 
375 



Glu Gly Pro Asn 
75 

Ser Leu Asp Ala 
90 

He Glu Gly Val 
105 

Ser Gly Ala He 



Phe Gly Asp Phe 
140 

Ala Ser Gly Gly 
155 

Tyr Gly Ser Phe 
170 

Ser Gly Glu Arg 
185 

Lys Pro Ser Asp 



Gly Ala Gin He 
220 

Ser Lys Pro Asn 
235 

Ser He Asp Pro 
250 

Gly Met He Phe 
265 

Arg Gly Trp Tyr 



Thr Asp Phe He 
300 

Ala Pro Glu Met 
315 

Met Gly Ala He 
330 

Ala Asn Val Pro 
345 

Leu Pro Leu Thr 



Asp Lys Asp Val 
380 



Phe Ser Val Gly 
80 

Leu Ala Pro Leu 
95 

Asp Thr Tyr Arg 
110 

Gly Gin Val Ala 
125 

Gin Gin Leu Glu 



Asn Pro Glu Trp 
160 

Thr Thr Pro Ala 
175 

Thr Leu Leu Lys 
190 

Tyr Val Ala Ser 
205 

Pro Val Ser Leu 



Pro Thr Leu Leu 
240 

Gly Phe Ser He 
255 

Ala He Ala His 
270 

Asp Asn Gly Lys 
285 

Asp Val Ala Asp 



Leu Val Ala Glu 
320 

Ala Asn Met Ala 
335 

Phe Val Asp Pro 
350 

Val He Glu Trp 
365 

Tyr Glu Tyr Met 
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Ala Ser Tyr Ala 
385 

He Leu Ala Val 



Pro Ala Lys Trp 
420 

Phe Leu Leu Lys 
435 

Arg Tyr Glu Lys 
450 

Asn Gin Ala Thr 
465 



Pro Tyr Glu Asn 
390 

Thr Ser Leu Asn 
405 

Val Ala Gin Leu 



Thr Glu Met Val 
440 

Trp Arg Glu Thr 
455 

Gly Val Thr Glu 
470 



He Glu Ala Lys 
395 

Asp Thr Arg Val 
410 

Arg Ala Thr Ala 
425 

Ala Gly His Gly 



Ala Phe Glu Tyr 
460 



Asn Tyr Pro Asn 
400 

Leu Tyr Val Glu 
415 

Thr Gly Gly Glu 
430 

Gly Val Ser Gly 
445 

Gly Trp Leu He 



<210> 201 
<211> 750 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (727) 

<223> RXN02146 

<400> 201 

ggttctctcg cagagagaga aggagtgggg ataggggcct tccgctccga acccgacagc 60 

taactcggtc agcaaacagg aagaatttgg agtttcatca gtg ggt aag cac cgt 115 

Val Gly Lys His Arg 
1 5 

cgc aac aat tea aac gca act cgc aag get gta gca gca tct gca gtt 163 
Arg Asn Asn Ser Asn Ala Thr Arg Lys Ala Val Ala Ala Ser Ala Val 
10 15 20 

gcg ctt gga gca acc gca get ate gee tec cca gca cag gca get gag 211 
Ala Leu Gly Ala Thr Ala Ala lie Ala Ser Pro Ala Gin Ala Ala Glu 
25 30 35 

gtt gtt gtt cct ggc acc gga ate age gtt gac ate get ggc ate gag 259 
Val Val Val Pro Gly Thr Gly He Ser Val Asp He Ala Gly He Glu 
40 45 50 

acc act cca ggt ctt aac aac gtt cca gga ate gat cag tgg ate cct 307 
Thr Thr Pro Gly Leu Asn Asn Val Pro Gly He Asp Gin Trp He Pro 
55 60 65 

tec ctt age age cag gca get cct act get tac gca gee gtc att gat 355 
Ser Leu Ser Ser Gin Ala Ala Pro Thr Ala Tyr Ala Ala Val He Asp 
70 75 80 85 



gca cct gca gca cag get gca cct 
Ala Pro Ala Ala Gin Ala Ala Pro 
90 

gtt gat gca gcg cgc acc aag att 



gca gca age acc ggt cag gca ate 403 
Ala Ala Ser Thr Gly Gin Ala He 
95 100 

ggt tec cca tac ggt tgg ggt get 451 
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Val Asp Ala Ala Arg Thr Lys lie Gly Ser Pro Tyr Gly Trp Gly Ala 
105 110 115 

acc ggt cct aac get ttc gac tgc tec ggc ctt acc tea tgg gca tac 499 
Thr Gly Pro Asn Ala Phe Asp Cys Ser Gly Leu Thr Ser Trp Ala Tyr 
120 125 130 

age cag gtt ggc aag tec ate cca cgt acc tec cag get cag get gca 547 
Ser Gin Val Gly Lys Ser lie Pro Arg Thr Ser Gin Ala Gin Ala Ala 
135 140 145 

cag ggc acc cct gtt get tac tct gac ctt cag get ggc gac ate gtt 595 
Gin Gly Thr Pro Val Ala Tyr Ser Asp Leu Gin Ala Gly Asp lie Val 
150 155 160 165 

gcg ttc tac tec ggc get acc cac gtt ggt ate tac tec ggc cac ggc 643 
Ala Phe Tyr Ser Gly Ala Thr His Val Gly lie Tyr Ser Gly His Gly 
170 175 180 

acc gtt ate cac gca ctg aac age age acc cct ctg tct gag cac tec 691 
Thr Val lie His Ala Leu Asn Ser Ser Thr Pro Leu Ser Glu His Ser 
185 190 195 

ttg gat tac atg cca ttc cac tct gca gtt cgt ttc taatctgeat 737 
Leu Asp Tyr Met Pro Phe His Ser Ala Val Arg Phe 
200 205 

aaagtcttaa get 750 



<210> 202 
<211> 209 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 202 

Val Gly Lys His Arg Arg Asn Asn Ser Asn Ala Thr Arg Lys Ala Val 
15 10 15 

Ala Ala Ser Ala Val Ala Leu Gly Ala Thr Ala Ala lie Ala Ser Pro 
20 25 30 

Ala Gin Ala Ala Glu Val Val Val Pro Gly Thr Gly lie Ser Val Asp 
35 40 45 

lie Ala Gly lie Glu Thr Thr Pro Gly Leu Asn Asn Val Pro Gly lie 
50 55 60 

Asp Gin Trp lie Pro Ser Leu Ser Ser Gin Ala Ala Pro Thr Ala Tyr 
65 70 75 80 

Ala Ala Val lie Asp Ala Pro Ala Ala Gin Ala Ala Pro Ala Ala Ser 
85 90 95 

Thr Gly Gin Ala lie Val Asp Ala Ala Arg Thr Lys lie Gly Ser Pro 
100 105 110 

Tyr Gly Trp Gly Ala Thr Gly Pro Asn Ala Phe Asp Cys Ser Gly Leu 
115 120 125 



Thr Ser Trp Ala Tyr Ser Gin Val Gly Lys Ser lie Pro Arg Thr Ser 
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130 

Gin Ala Gin Ala 
145 

Ala Gly Asp lie 

Tyr Ser Gly His 
180 

Leu Ser Glu His 
195 

Phe 



135 

Ala Gin Gly Thr 
150 

Val Ala Phe Tyr 
165 

Gly Thr Val He 



Ser Leu Asp Tyr 
200 



140 

Pro Val Ala Tyr 
155 

Ser Gly Ala Thr 
170 

His Ala Leu Asn 
185 

Met Pro Phe His 



Ser Asp Leu Gin 
160 

His Val Gly He 
175 

Ser Ser Thr Pro 
190 

Ser Ala Val Arg 
205 



<210> 203 
<211> 807 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (784) 

<223> RXN03133 

<400> 203 

ggcgtcaagc acgcactcca ccacatcgat cttcgccccg ccctcgaatg ggacatcatg 60 

ggatttcccg aatcccccga cacgctgccc attttgctca gtg acc tgc gcg acc 115 

Val Thr Cys Ala Thr 
1 5 

ccc ctt acg cca cca ctg ctg tgc cac etc aat cca cgc cac get ccg 163 
Pro Leu Thr Pro Pro Leu Leu Cys His Leu Asn Pro Arg His Ala Pro 
10 15 20 

etc acc gat cca cac att gac get tec agg cgc cac cgc ggt ccc ttc 211 
Leu Thr Asp Pro His He Asp Ala Ser Arg Arg His Arg Gly Pro Phe 
25 30 35 

cac gee act ccc age tac gca ggc ttt cac ccc tea ttt acc gac gac 259 
His Ala Thr Pro Ser Tyr Ala Gly Phe His Pro Ser Phe Thr Asp Asp 
40 45 50 

acc gee cgc atg ctg ggc aac eta gee aaa att ggc gcg gtt gec acc 307 
Thr Ala Arg Met Leu Gly Asn Leu Ala Lys He Gly Ala Val Ala Thr 
55 60 65 

tgg gaa aag acg ctt gtc gac gec gca age tgg gee gaa etc ccc cac 3 55 
Trp Glu Lys Thr Leu Val Asp Ala Ala Ser Trp Ala Glu Leu Pro His 
70 75 80 85 

cca cca gtc ate gtc ggg gat acc ccg ccc teg act gtc acg ccg gac 403 
Pro Pro Val He Val Gly Asp Thr Pro Pro Ser Thr Val Thr Pro Asp 
90 95 100 



aac gec tgg tac cag ttt cgc gtc ggc aag cat ctt ggt cgc gat gcg 
Asn Ala Trp Tyr Gin Phe Arg Val Gly Lys His Leu Gly Arg Asp Ala 



451 
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105 110 115 

ttc gcg gaa ate gtc atg tgc ctt ggc cac gtg ttt tgc cat cat gtc 499 
Phe Ala Glu lie Val Met Cys Leu Gly His Val Phe Cys His His Val 
120 125 130 

ccc cag gta tgg teg aca acc tgc gca tct cag gac get gat tec acc 547 
Pro Gin Val Trp Ser Thr Thr Cys Ala Ser Gin Asp Ala Asp Ser Thr 
135 140 145 

acg atg etc att gaa gec gag acc gcg ggg gca ttg gec ate get cgc 595 
Thr Met Leu lie Glu Ala Glu Thr Ala Gly Ala Leu Ala lie Ala Arg 
150 155 160 165 

gtc ggc ggc ccg acc cgt cga ggt ggt tec ttc ttc ggc gat gee ctt 643 
Val Gly Gly Pro Thr Arg Arg Gly Gly Ser Phe Phe Gly Asp Ala Leu 
170 175 180 

etc aaa gag ggg acg cca ctt cct get ggt ttc cga eta gat gtt gtt 691 
Leu Lys Glu Gly Thr Pro Leu Pro Ala Gly Phe Arg Leu Asp Val Val 
185 190 195 

eta cac gee gee tea gaa att gag gat ctg ctg cgc ggt gac acc aca 739 
Leu His Ala Ala Ser Glu lie Glu Asp Leu Leu Arg Gly Asp Thr Thr 
200 205 210 

gee gtt gtc age ggc get tgg tct gtg gag gat cgc cga ggt tac 7 84 

Ala Val Val Ser Gly Ala Trp Ser .Val Glu Asp Arg Arg Gly Tyr 
215 ^ 220 225 

taacaaatag gcccaacaaa gag 807 



<210> 204 
<211> 228 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 204 

Val Thr Cys Ala Thr Pro Leu Thr Pro Pro Leu Leu Cys His Leu Asn 
15 10 15 

Pro Arg His Ala Pro Leu Thr Asp Pro His lie Asp Ala Ser Arg Arg 
20 25 30 

His Arg Gly Pro Phe His Ala Thr Pro Ser Tyr Ala Gly Phe His Pro 
35 40 45 

Ser Phe Thr Asp Asp Thr Ala Arg Met Leu Gly Asn Leu Ala Lys lie 
50 55 60 

Gly Ala Val Ala Thr Trp Glu Lys Thr Leu Val Asp Ala Ala Ser Trp 
65 70 75 80 

Ala Glu Leu Pro His Pro Pro Val lie Val Gly Asp Thr Pro Pro Ser 
85 90 95 

Thr Val Thr Pro Asp Asn Ala Trp Tyr Gin Phe Arg Val Gly Lys His 
100 105 110 



Leu Gly Arg Asp Ala Phe Ala Glu lie Val Met Cys Leu Gly His Val 
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115 

Phe Cys His His 
130 

Asp Ala Asp Ser 
145 

Leu Ala lie Ala 



Phe Gly Asp Ala 
180 

Arg Leu Asp Val 
195 

Arg Gly Asp Thr 
210 

Arg Arg Gly Tyr 
225 



120 

Val Pro Gin Val 
135 

Thr Thr Met Leu 
150 

Arg Val Gly Gly 
165 

Leu Leu Lys Glu 



Val Leu His Ala 
200 

Thr Ala Val Val 
215 



Trp Ser Thr Thr 
140 

lie Glu Ala Glu 
155 

Pro Thr Arg Arg 
170 

Gly Thr Pro Leu 
185 

Ala Ser Glu lie 



Ser Gly Ala Trp 
220 



125 

Cys Ala Ser Gin 



Thr Ala Gly Ala 
160 

Gly Gly Ser Phe 
175 

Pro Ala Gly Phe 
190 

Glu Asp Leu Leu 
205 

Ser Val Glu Asp 



<210> 205 
<211> 1411 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1411) 
<223> RXN02820 

<400> 205 

caacgaaaca aatgcaagcc cccaatcatg ggtttctacc aattaaattt tctttcagaa 60 

aatatctccc cacataaaag ttccttgata ggctcgagag atg aaa gtg acc caa 115 

Met Lys Val Thr Gin 
1 5 

age aca ttc ctt aaa teg gta get gcg ttc act gtc gca gec tta acc 163 
Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr Val Ala Ala Leu Thr 
10 15 20 

ctg acc ate tct teg tgt tec age ggt gaa gac acc tec gca age tec 211 
Leu Thr lie Ser Ser Cys Ser Ser Gly Glu Asp Thr Ser Ala Ser Ser 
25 30 35 

acg gat act gaa aac tec tea acc caa gca gca gcg tct ccc cca ctt 259 
Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala Ala Ser Pro Pro Leu 
40 45 50 

gcg cct tgt gaa ctt ccc gee gac get tct get gaa gag gaa gta gaa 3 07 
Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala Glu Glu Glu Val Glu 
55 60 65 

ggc act cac aca ggt gaa gat att tct gtt gee ccg gaa ate ggt acc 355 
Gly Thr His Thr Gly Glu Asp lie Ser Val Ala Pro Glu lie Gly Thr 
70 75 80 85 
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ggc tac cgc gag ggc atg acc cct gtt caa acc caa ggt tat gcg gtg 403 
Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr Gin Gly Tyr Ala Val 
90 95 100 

gca act gca aac ccc ate get tct gaa gca gee tgc gcg gtg tta aga 451 
Ala Thr Ala Asn Pro lie Ala Ser Glu Ala Ala Cys Ala Val Leu Arg 
105 110 115 

gaa ggc ggc act gca get gat get ctt gtc acc gcg cag ttt gtt ttg 499 
Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr Ala Gin Phe Val Leu 
120 125 130 

gga ctg acg gaa ccg cag teg tct ggc ctt ggt ggt ggc gga tac att 547 
Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly Gly Gly Gly Tyr lie 
135 140 145 

ctg tac tac gac gec gaa gec aat gcg gtg aca gec att gat ggc cgt 595 
Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr Ala lie Asp Gly Arg 
150 155 160 165 

gaa aca gcg cca gtt get get gat gaa aac tat etc att cat gtt tct 643 
Glu Thr Ala Pro Val Ala Ala Asp Glu Asn Tyr Leu lie His Val Ser 
170 175 180 

gca gag gat caa acg gca cct gtt cct gat gee cga cgt tec ggc agg 691 
Ala Glu Asp Gin Thr Ala Pro Val Pro Asp Ala Arg Arg Ser Gly Arg 
185 190 195 

tea att ggt gtg cca gga ate gtg gca gec ctt gga cag ctg cat gat 739 
Ser lie Gly Val Pro Gly lie Val Ala Ala Leu Gly Gin Leu His Asp 
200 205 210 

tea ttc gga aag acc tec tgg cag gac gtg ctg aca act ccg cag cag 787 
Ser Phe Gly Lys Thr Ser Trp Gin Asp Val Leu Thr Thr Pro Gin Gin 
215 220 225 

etc gca act gat ggt ttt tec ate age cct cgc atg tea gca tea att 835 
Leu Ala Thr Asp Gly Phe Ser lie Ser Pro Arg Met Ser Ala Ser lie 
230 235 240 245 

get aac tec get gag gat etc tec cac gat ccg gaa get gec gca tat 883 
Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 
250 255 260 

ttc ctt gat gaa aac ggt gat gcg aag gca ccc ggc aca ctt tta caa 931 
Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro Gly Thr Leu Leu Gin 
265 270 275 

aac cct gac tat gca gaa acg att cgt etc ate tct gaa ggt ggc ccc 979 
Asn Pro Asp Tyr Ala Glu Thr lie Arg Leu lie Ser Glu Gly Gly Pro 
280 285 290 

gat gcg ttc tac acg ggt gag att gca gca gac ate gtg gaa cgc gee 1027 
Asp Ala Phe Tyr Thr Gly Glu lie Ala Ala Asp lie Val Glu Arg Ala 
295 300 305 

acc cgt gag gtt gac ggt ttc aca cca tea ctg atg age acg gca gat 1075 
Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu Met Ser Thr Ala Asp 
310 315 320 325 

ttg get gec tac act ccg gaa act cgt gaa get ttg tgt get ccc tac 1123 
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Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala Leu Cys Ala Pro Tyr 
330 335 340 

cgc gac aag att gtt tgt ggc atg cca ccg tea tea teg ggt ggc gtc 1171 
Arg Asp Lys lie Val Cys Gly Met Pro Pro Ser Ser Ser Gly Gly Val 
345 350 355 

aca gtg atg gaa ace ctg ggt ate ttg aac aac ttt gat etc gee caa 1219 
Thr Val Met Glu Thr Leu Gly lie Leu Asn Asn Phe Asp Leu Ala Gin 
360 365 370 

tac cca ccc act gag gtt ggt ttg gat ggc gga ttg cca aat gcg gaa 1267 
Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly Leu Pro Asn Ala Glu 
375 380 385 

get gtt cac ctg att tea gag get gag cgc ctg get tat get gat cgc 1315 
Ala Val His Leu lie Ser Glu Ala Glu Arg Leu Ala Tyr Ala Asp Arg 
390 395 400 405 

gat get tac ate ggt gat cct get ttc gtg gaa gtt cca gca ggt ggt 1363 
Asp Ala Tyr lie Gly Asp Pro Ala Phe Val Glu Val Pro Ala Gly Gly 
410 415 420 

gtc caa cag tgg ate aac cat gtc cac acg ggc gaa cac tec aaa ctt 1411 
Val Gin Gin Trp lie Asn His Val His Thr Gly Glu His Ser Lys Leu 
425 430 435 



<210> 206 
<211> 437 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 206 

Met Lys Val Thr Gin Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr 
15 10 15 

Val Ala Ala Leu Thr Leu Thr lie Ser Ser Cys Ser Ser Gly Glu Asp 
20 25 30 

Thr Ser Ala Ser Ser Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala 
35 40 45 

Ala Ser Pro Pro Leu Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala 
50 55 60 

Glu Glu Glu Val Glu Gly Thr His Thr Gly Glu Asp lie Ser Val Ala 
65 70 75 80 

Pro Glu lie Gly Thr Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr 
85 90 95 

Gin Gly Tyr Ala Val Ala Thr Ala Asn Pro lie Ala Ser Glu Ala Ala 
100 105 110 

Cys Ala Val Leu Arg Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr 
115 120 125 



Ala Gin Phe Val Leu Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly 
130 135 140 
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Gly Gly Gly Tyr lie Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr 
145 150 155 160 

Ala lie Asp Gly Arg Glu Thr Ala Pro Val Ala Ala Asp Glu Asn Tyr 
165 170 175 

Leu lie His Val Ser Ala Glu Asp Gin Thr Ala Pro Val Pro Asp Ala 
180 185 190 

Arg Arg Ser Gly Arg Ser lie Gly Val Pro Gly lie Val Ala Ala Leu 
195 200 205 

Gly Gin Leu His Asp Ser Phe Gly Lys Thr Ser Trp Gin Asp Val Leu 
210 215 220 

Thr Thr Pro Gin Gin Leu Ala Thr Asp Gly Phe Ser lie Ser Pro Arg 
225 230 235 240 

Met Ser Ala Ser lie Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro 
245 250 255 

Glu Ala Ala Ala Tyr Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro 
260 265 270 

Gly Thr Leu Leu Gin Asn Pro Asp Tyr Ala Glu Thr lie Arg Leu lie 
275 280 285 

Ser Glu Gly Gly Pro Asp Ala .Phe Tyr Thr Gly Glu lie Ala Ala Asp 
290 ^ 295 300 

lie Val Glu Arg Ala Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu 
305 310 315 320 

Met Ser Thr Ala Asp Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala 
325 330 335 

Leu Cys Ala Pro Tyr Arg Asp Lys lie Val Cys Gly Met Pro Pro Ser 
340 345 350 

Ser Ser Gly Gly Val Thr Val Met Glu Thr Leu Gly lie Leu Asn Asn 
355 360 365 

Phe Asp Leu Ala Gin Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly 
370 375 380 

Leu Pro Asn Ala Glu Ala Val His Leu lie Ser Glu Ala Glu Arg Leu 
385 390 395 400 

Ala Tyr Ala Asp Arg Asp Ala Tyr lie Gly Asp Pro Ala Phe Val Glu 
405 410 415 

Val Pro Ala Gly Gly Val Gin Gin Trp lie Asn His Val His Thr Gly 
420 425 430 



Glu His Ser Lys Leu 
435 



<210> 207 
<211> 507 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (507) 
<223> FRXA02820 

<400> 207 

get aac tec get gag gat etc tec cac gat ccg gaa get gee gca tat 48 

Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 
15 10 15 

ttc ctt gat gaa aac ggt gat gcg aag gca ccc ggc aca ctt tta caa 96 
Phe Leu Asp Glu Asn Gly Asp Ala Lys Ala Pro Gly Thr Leu Leu Gin 
20 25 30 

aac cct gac tat gca gaa acg att cgt etc ate tct gaa ggt ggc ccc 144 
Asn Pro Asp Tyr Ala Glu Thr lie Arg Leu lie Ser Glu Gly Gly Pro 
35 40 45 

gat gcg ttc tac acg ggt gag att gca gca gac ate gtg gaa cgc gee 192 
Asp Ala Phe Tyr Thr Gly Glu lie Ala Ala Asp lie Val Glu Arg Ala 
50 55 60 

acc cgt gag gtt gac ggt ttc aca cca tea ctg atg age acg gca gat 240 
Thr Arg Glu Val Asp Gly Phe Thr Pro Ser Leu Met Ser Thr Ala Asp 
65 70 75 80 

ttg get gee tac act ccg gaa aot- cgt gaa get ttg tgt get ccc tac 288 
Leu Ala Ala Tyr Thr Pro Glu Thr Arg Glu Ala Leu Cys Ala Pro Tyr 
85 90 95 

cgc gac aag att gtt tgt ggc atg cca ccg tea tea teg ggt ggc gtc 336 
Arg Asp Lys lie Val Cys Gly Met Pro Pro Ser Ser Ser Gly Gly Val 
100 105 110 

aca gtg atg gaa acc ctg ggt ate ttg aac aac ttt gat etc gee caa 384 
Thr Val Met Glu Thr Leu Gly lie Leu Asn Asn Phe Asp Leu Ala Gin 
115 120 125 

tac cca ccc act gag gtt ggt ttg gat ggc gga ttg cca aat gcg gaa 432 
Tyr Pro Pro Thr Glu Val Gly Leu Asp Gly Gly Leu Pro Asn Ala Glu 
130 135 140 

get gtt cac ctg att tea gag get gag cgc ctg get tat get gat cgc 480 
Ala Val His Leu lie Ser Glu Ala Glu Arg Leu Ala Tyr Ala Asp Arg 
145 150 155 160 

gat get tac ate ggt gat cct get ttc 507 
Asp Ala Tyr lie Gly Asp Pro Ala Phe 
165 



<210> 208 
<211> 169 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 208 

Ala Asn Ser Ala Glu Asp Leu Ser His Asp Pro Glu Ala Ala Ala Tyr 
15 10 15 
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Phe Leu Asp Glu 
20 

Asn Pro Asp Tyr 
35 

Asp Ala Phe Tyr 
50 

Thr Arg Glu Val 
65 

Leu Ala Ala Tyr 



Arg Asp Lys lie 
100 

Thr Val Met Glu 
115 

Tyr Pro Pro Thr 
130 

Ala Val His Leu 
145 

Asp Ala Tyr lie 



Asn Gly Asp Ala 



Ala Glu Thr lie 
40 

Thr Gly Glu lie 
55 

Asp Gly Phe Thr 
70 

Thr Pro Glu Thr 
85 

Val Cys Gly Met 



Thr Leu Gly lie 
120 

Glu Val Gly Leu 
135 

lie Ser Glu Ala 
150 

Gly Asp Pro Ala 
165 



Lys Ala Pro Gly 
25 

Arg Leu lie Ser 



Ala Ala Asp lie 
60 

Pro Ser Leu Met 
75 

Arg Glu Ala Leu 
90 

Pro Pro Ser Ser 
105 

Leu Asn Asn Phe 



Asp Gly Gly Leu 
140 

Glu Arg Leu Ala 
155 

Phe 



Thr Leu Leu Gin 
30 

Glu Gly Gly Pro 
45 

Val Glu Arg Ala 



Ser Thr Ala Asp 
80 

Cys Ala Pro Tyr 
95 

Ser Gly Gly Val 
110 

Asp Leu Ala Gin 
125 

Pro Asn Ala Glu 



Tyr Ala Asp Arg 
160 



<210> 209 
<211> 604 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (604) 

<223> FRXA02000 

<400> 209 

caacgaaaca aatgcaagcc cccaatcatg ggtttctacc aattaaattt tctttcagaa 60 

aatatctccc cacataaaag ttccttgata ggctcgagag atg aaa gtg acc caa 115 

Met Lys Val Thr Gin 
1 5 

age aca ttc ctt aaa teg gta get gcg ttc act gtc gca gec tta acc 163 
Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr Val Ala Ala Leu Thr 
10 15 20 

ctg acc ate tct teg tgt tec age ggt gaa gac acc tec gca age tec 211 
Leu Thr lie Ser Ser Cys Ser Ser Gly Glu Asp Thr Ser Ala Ser Ser 
25 30 35 



acg gat act gaa aac tec tea acc caa gca gca gcg tct ccc cca ctt 259 
Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala Ala Ser Pro Pro Leu 
40 45 50 
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gcg cct tgt gaa ctt ccc gcc gac get tct get gaa gag gaa gta gaa 307 
Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala Glu Glu Glu Val Glu 
55 60 65 

ggc act cac aca ggt gaa gat att tct gtt gcc ccg gaa ate ggt acc 355 
Gly Thr His Thr Gly Glu Asp lie Ser Val Ala Pro Glu lie Gly Thr 
70 75 80 85 

ggc tac cgc gag ggc atg acc cct gtt caa acc caa ggt tat gcg gtg 403 
Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr Gin Gly Tyr Ala Val 
90 95 100 

gca act gca aac ccc ate get tct gaa gca gcc tgc gcg gtg tta aga 451 
Ala Thr Ala Asn Pro lie Ala Ser Glu Ala Ala Cys Ala Val Leu Arg 
105 110 115 

gaa ggc ggc act gca get gat get ctt gtc acc gcg cag ttt gtt ttg 499 
Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr Ala Gin Phe Val Leu 
120 125 130 

gga ctg acg gaa ccg cag teg tct ggc ctt ggt ggt ggc gga tac att 547 
Gly Leu Thr Glu Pro Gin Ser Ser Gly Leu Gly Gly Gly Gly Tyr lie 
135 140 145 

ctg tac tac gac gcc gaa gcc aat gcg gtg aca gcc att gat ggc cgt 595 
Leu Tyr Tyr Asp Ala Glu Ala Asn Ala Val Thr Ala lie Asp Gly Arg 
150 155 160 165 

gaa aca gcg - ^ 604 

Glu Thr Ala 



<210> 210 
<211> 168 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 210 

Met Lys Val Thr Gin Ser Thr Phe Leu Lys Ser Val Ala Ala Phe Thr 
15 10 15 

Val Ala Ala Leu Thr Leu Thr lie Ser Ser Cys Ser Ser Gly Glu Asp 
20 25 30 

Thr Ser Ala Ser Ser Thr Asp Thr Glu Asn Ser Ser Thr Gin Ala Ala 
35 40 45 

Ala Ser Pro Pro Leu Ala Pro Cys Glu Leu Pro Ala Asp Ala Ser Ala 
50 55 60 

Glu Glu Glu Val Glu Gly Thr His Thr Gly Glu Asp lie Ser Val Ala 
65 70 75 80 

Pro Glu lie Gly Thr Gly Tyr Arg Glu Gly Met Thr Pro Val Gin Thr 
85 90 95 

Gin Gly Tyr Ala Val Ala Thr Ala Asn Pro lie Ala Ser Glu Ala Ala 
100 105 110 



Cys Ala Val Leu Arg Glu Gly Gly Thr Ala Ala Asp Ala Leu Val Thr 
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115 

Ala Gin Phe Val 
130 

Gly Gly Gly Tyr 
145 

Ala lie Asp Gly 



120 

Leu Gly Leu Thr 
135 

lie Leu Tyr Tyr 
150 

Arg Glu Thr Ala 
165 



Glu Pro Gin Ser 
140 

Asp Ala Glu Ala 
155 



125 

Ser Gly Leu Gly 

Asn Ala Val Thr 
160 



<210> 211 
<211> 753 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (53) . . (730) 

<223> RXN02944 

<400> 211 

ggggaggtcc caacaggtgg tggcgaagag gtgaccagcg aggtcaacag gg gtg aac 58 

Val Asn 
1 

get cag aat ctt att gat cca gag cat tea atg ggt cag gca act get 106 
Ala Gin Asn Leu *Ile Asp Pro Glu His Ser Met Gly Gin Ala Thr Ala 
5 10 15 

ggt gtg age cag aac cca gtc atg get gee ctg ccg gaa agt ggc acc 154 
Gly Val Ser Gin Asn Pro Val Met Ala Ala Leu Pro Glu Ser Gly Thr 
20 25 30 

age cat att tec ate ate gat tec tat ggc aac gca gca teg ttg acc 202 
Ser His lie Ser lie lie Asp Ser Tyr Gly Asn Ala Ala Ser Leu Thr 
35 40 45 50 

acc agt gtg gaa get get ttc ggt tec ttc cac ttc acc cgt ggt ttc 250 
Thr Ser Val Glu Ala Ala Phe Gly Ser Phe His Phe Thr Arg Gly Phe 
55 60 65 

att ttg aat aat cag ctg aca gat ttc tec get gaa cca ctt gat gag 298 
lie Leu Asn Asn Gin Leu Thr Asp Phe Ser Ala Glu Pro Leu Asp Glu 
70 75 80 

gac ggc gag ccc gtg gee aat cgt gtc gag tea gca aag cgc cca egg 346 
Asp Gly Glu Pro Val Ala Asn Arg Val Glu Ser Ala Lys Arg Pro Arg 
85 90 95 

tct tec atg teg cca atg eta gtg ttc aac gee agt ggc gat ggt gaa 394 
Ser Ser Met Ser Pro Met Leu Val Phe Asn Ala Ser Gly Asp Gly Glu 
100 105 110 

ate gcg gat ctg aat atg gtg ctg ggc tec cct ggc gga tec ttg att 442 
lie Ala Asp Leu Asn Met Val Leu Gly Ser Pro Gly Gly Ser Leu lie 
115 120 125 130 



att cag tac gtg gtg aaa acc ctg gtc aac ate ate gac tgg gat atg 490 
lie Gin Tyr Val Val Lys Thr Leu Val Asn lie lie Asp Trp Asp Met 
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135 140 145 

gat cca cag cag gca gtg tct gcg ccc aac ttt ggt gcg atg aac cag 538 
Asp Pro Gin Gin Ala Val Ser Ala Pro Asn Phe Gly Ala Met Asn Gin 
150 155 160 

cct aag act gga ctg gga age gag cat ccg ctg ate gec aat gat tea 586 
Pro Lys Thr Gly Leu Gly Ser Glu His Pro Leu lie Ala Asn Asp Ser 
165 170 175 

gca gag ctt gta tct gaa ctg gaa age aaa ggc cac gaa gtt aat gtg 634 
Ala Glu Leu Val Ser Glu Leu Glu Ser Lys Gly His Glu Val Asn Val 
180 185 190 

ggc gag caa tec agt ggc eta teg gcg ttg gtg aaa aac ggc gac acc 682 
Gly Glu Gin Ser Ser Gly Leu Ser Ala Leu Val Lys Asn Gly Asp Thr 
195 200 205 210 

att gtc ggt ggc gee gat cca cgt aga gaa ggc gtg gtc ttg ggt ggc 730 
lie Val Gly Gly Ala Asp Pro Arg Arg Glu Gly Val Val Leu Gly Gly 
215 220 225 

taattagege gcagaccacg cag 753 



<210> 212 
<211> 226 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 212 

Val Asn Ala Gin Asn Leu lie Asp Pro Glu His Ser Met Gly Gin Ala 
15 10 15 

Thr Ala Gly Val Ser Gin Asn Pro Val Met Ala Ala Leu Pro Glu Ser 
20 25 30 

Gly Thr Ser His lie Ser lie lie Asp Ser Tyr Gly Asn Ala Ala Ser 
35 40 45 

Leu Thr Thr Ser Val Glu Ala Ala Phe Gly Ser Phe His Phe Thr Arg 
50 55 60 

Gly Phe lie Leu Asn Asn Gin Leu Thr Asp Phe Ser Ala Glu Pro Leu 
65 70 75 80 

Asp Glu Asp Gly Glu Pro Val Ala Asn Arg Val Glu Ser Ala Lys Arg 
85 90 95 

Pro Arg Ser Ser Met Ser Pro Met Leu Val Phe Asn Ala Ser Gly Asp 
100 105 110 

Gly Glu lie Ala Asp Leu Asn Met Val Leu Gly Ser Pro Gly Gly Ser 
115 120 125 

Leu lie lie Gin Tyr Val Val Lys Thr Leu Val Asn lie lie Asp Trp 
130 135 140 

Asp Met Asp Pro Gin Gin Ala Val Ser Ala Pro Asn Phe Gly Ala Met 
145 150 155 160 
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Asn Gin Pro Lys Thr Gly Leu Gly 
165 

Asp Ser Ala Glu Leu Val Ser Glu 
180 

Asn Val Gly Glu Gin Ser Ser Gly 
195 200 

Asp Thr lie Val Gly Gly Ala Asp 
210 215 

Gly Gly 
225 



Ser Glu His Pro Leu lie Ala Asn 
170 175 

Leu Glu Ser Lys Gly His Glu Val 
185 190 

Leu Ser Ala Leu Val Lys Asn Gly 
205 

Pro Arg Arg Glu Gly Val Val Leu 
220 



<210> 213 
<211> 1335 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1312) 
<223> RXS00197 

<400> 213 

gtcgatgata ttttggcaac cgaatctgag gcacgcgcgc gtgcgaatgc tttgatcaac 60 

cggttggcaa ccaacttgta agctaaggag cttccgcctc gtg gca gcc tat ctt 115 

Val Ala Ala Tyr Leu 
1 5 

ctt ggt gtc gta tta ttt ttc etc ggc ate gca gta acc ate gcg ctt 163 
Leu Gly Val Val Leu Phe Phe Leu Gly lie Ala Val Thr lie Ala Leu 
10 15 20 

cac gag tgg ggg cac ttc ate aca gcg cgc att ttc gga atg aaa gtg 211 
His Glu Trp Gly His Phe lie Thr Ala Arg lie Phe Gly Met Lys Val 
25 30 35 

egg cgt ttc ttc ate ggt ttc ggc ccg acg gtg ttt gcc aaa aga cgc 259 
Arg Arg Phe Phe lie Gly Phe Gly Pro Thr Val Phe Ala Lys Arg Arg 
40 45 50 

ggc gaa acc gtg tac ggc ctt aaa gcg att ccg gtc ggc ggt ttt tgt 307 
Gly Glu Thr Val Tyr Gly Leu Lys Ala lie Pro Val Gly Gly Phe Cys 
55 60 65 

gac ate gcg ggg atg act gcc caa gat gaa ctt gat ccg gaa gac ctg 355 
Asp lie Ala Gly Met Thr Ala Gin Asp Glu Leu Asp Pro Glu Asp Leu 
70 75 80 85 

ccg cgc gcc atg tat eta aag ccc tgg tgg cag cgc ata att gtg ctt 403 
Pro Arg Ala Met Tyr Leu Lys Pro Trp Trp Gin Arg lie lie Val Leu 
90 95 100 

tec ggc ggc gtg ate atg aat ctg ate gtc ggc ttt ttg gtg ctt tac 451 
Ser Gly Gly Val lie Met Asn Leu lie Val Gly Phe Leu Val Leu Tyr 
105 110 115 
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ggc gtg gcg gtg age tec gga ate ccg aat ccg gat gtg gat acc ace 499 

Gly Val Ala Val Ser Ser Gly lie Pro Asn Pro Asp Val Asp Thr Thr 
120 125 130 

gcg aca gtc gac acc gtt cag tgc gtg ccg gaa acc caa att tec gca 547 

Ala Thr Val Asp Thr Val Gin Cys Val Pro Glu Thr Gin lie Ser Ala 
135 140 145 

act gaa ctg tec tec tgc gta ggt tea ggc cca gcg ggc gac gee ggc 595 

Thr Glu Leu Ser Ser Cys Val Gly Ser Gly Pro Ala Gly Asp Ala Gly 

150 155 160 165 

att gag cac ggc gat aag att ttg gec gtc aac ggc caa gag atg gca 643 

lie Glu His Gly Asp Lys lie Leu Ala Val Asn Gly Gin Glu Met Ala 

170 175 180 

age ttc acc gee ate cgc gat gcg ate etc gag etc cca ggc gaa acg 691 

Ser Phe Thr Ala lie Arg Asp Ala lie Leu Glu Leu Pro Gly Glu Thr 

185 190 195 

gca acg ctg acg att gaa egg gag gga acg ctt ttc gac gtc gac etc 73 9 

Ala Thr Leu Thr lie Glu Arg Glu Gly Thr Leu Phe Asp Val Asp Leu 
200 205 210 

cag gtt gec tct gtc acc cgt etc gee tct gac ggt tea gaa att acc 787 

Gin Val Ala Ser Val Thr Arg Leu Ala Ser Asp Gly Ser Glu lie Thr 
215 220 225 

gtc, ggc gcg gtg ggc atg.-tcg age ctt cca ccg acc gat gtg tac aaa 835 

Val Gly Ala Val Gly Met Ser Ser Leu Pro Pro Thr Asp Val Tyr Lys 

230 235 240 245 

aaa tac ggc cca ate gag ggt gtg gga gca act gca cgt ttc acc ggc 883 

Lys Tyr Gly Pro lie Glu Gly Val Gly Ala Thr Ala Arg Phe Thr Gly 

250 255 260 

gac atg ate age gec acg tgg gat ggc etc aaa gee ttc ccg gcg aaa 931 

Asp Met lie Ser Ala Thr Trp Asp Gly Leu Lys Ala Phe Pro Ala Lys 

265 270 275 

ate cca ggg gtc gtc gca tec ate ttc ggt gca gaa cga gat gta gaa 97 9 

lie Pro Gly Val Val Ala Ser lie Phe Gly Ala Glu Arg Asp Val Glu 
280 285 290 

age ccc atg agt gtg gtg ggc gee gta cgc ate ggc ggc gaa ttt gtc 1027 

Ser Pro Met Ser Val Val Gly Ala Val Arg lie Gly Gly Glu Phe Val 
295 300 305 

gaa cgt tec atg tgg gac atg ttc atg atg atg ctg gee age ctg aac 1075 

Glu Arg Ser Met Trp Asp Met Phe Met Met Met Leu Ala Ser Leu Asn 

310 315 320 325 

ttc ttc etc gcg ctg ttt aac etc gtg ccg ctg cca cca ctt gat ggc 1123 

Phe Phe Leu Ala Leu Phe Asn Leu Val Pro Leu Pro Pro Leu Asp Gly 

330 335 340 

gga cac att gee gtg gtg ate tat gaa aaa ate cgc gac ttc ttc cgc 1171 

Gly His lie Ala Val Val lie Tyr Glu Lys lie Arg Asp Phe Phe Arg 

345 350 355 



aaa ctg cgc gga aaa cca gcg ggc ggc cca gcg gat tac acc aaa eta 



1219 
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Lys Leu Arg Gly Lys Pro Ala Gly Gly Pro Ala Asp Tyr Thr Lys Leu 
360 365 370 

atg ccc gtc acc gta get gtc gca gec ttg ctg atg aca gtg gga ggc 1267 
Met Pro Val Thr Val Ala Val Ala Ala Leu Leu Met Thr Val Gly Gly 
375 380 385 

ctg gtc att gtc gec gat gtg gtc aat ccc ate cga etc ttt ggc 1312 
Leu Val lie Val Ala Asp Val Val Asn Pro lie Arg Leu Phe Gly 
390 395 400 

taacgatacg gaattgaact gec 1335 



<210> 214 
<211> 404 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 214 

Val Ala Ala Tyr Leu Leu Gly Val Val Leu Phe Phe Leu Gly lie Ala 
15 10 15 

Val Thr He Ala Leu His Glu Trp Gly His Phe He Thr Ala Arg He 
20 25 30 

Phe Gly Met Lys Val Arg Arg Phe Phe He Gly Phe Gly Pro Thr Val 
35 40 45 

Phe Ala Lys Arg Arg Gly Glu Thr Val Tyr Gly Leu Lys Ala He Pro 
50 55 60 

Val Gly Gly Phe Cys Asp He Ala Gly Met Thr Ala Gin Asp Glu Leu 
65 70 75 80 

Asp Pro Glu Asp Leu Pro Arg Ala Met Tyr Leu Lys Pro Trp Trp Gin 
85 90 95 

Arg He He Val Leu Ser Gly Gly Val He Met Asn Leu He Val Gly 
100 105 110 

Phe Leu Val Leu Tyr Gly Val Ala Val Ser Ser Gly He Pro Asn Pro 
115 120 125 

Asp Val Asp Thr Thr Ala Thr Val Asp Thr Val Gin Cys Val Pro Glu 
130 135 140 

Thr Gin He Ser Ala Thr Glu Leu Ser Ser Cys Val Gly Ser Gly Pro 
145 150 155 160 

Ala Gly Asp Ala Gly He Glu His Gly Asp Lys He Leu Ala Val Asn 
165 170 175 

Gly Gin Glu Met Ala Ser Phe Thr Ala He Arg Asp Ala He Leu Glu 
180 185 190 

Leu Pro Gly Glu Thr Ala Thr Leu Thr He Glu Arg Glu Gly Thr Leu 
195 200 205 

Phe Asp Val Asp Leu Gin Val Ala Ser Val Thr Arg Leu Ala Ser Asp 
210 215 220 
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Gly Ser Glu He Thr Val Gly Ala Val Gly Met Ser Ser Leu Pro Pro 
225 230 235 240 

Thr Asp Val Tyr Lys Lys Tyr Gly Pro He Glu Gly Val Gly Ala Thr 
245 250 255 

Ala Arg Phe Thr Gly Asp Met He Ser Ala Thr Trp Asp Gly Leu Lys 
260 265 270 

Ala Phe Pro Ala Lys He Pro Gly Val Val Ala Ser He Phe Gly Ala 
275 280 285 

Glu Arg Asp Val Glu Ser Pro Met Ser Val Val Gly Ala Val Arg He 
290 295 300 

Gly Gly Glu Phe Val Glu Arg Ser Met Trp Asp Met Phe Met Met Met 
305 310 315 320 

Leu Ala Ser Leu Asn Phe Phe Leu Ala Leu Phe Asn Leu Val Pro Leu 
325 330 335 

Pro Pro Leu Asp Gly Gly His He Ala Val Val He Tyr Glu Lys He 
340 345 350 

Arg Asp Phe Phe Arg Lys Leu Arg Gly Lys Pro Ala Gly Gly Pro Ala 
355 360 365 

Asp Tyr Thr Lys Leu Met Pro^Val Thr Val Ala Val Ala Ala Leu Leu 
370 375 380 

Met Thr Val Gly Gly Leu Val He Val Ala Asp Val Val Asn Pro He 
385 390 395 400 

Arg Leu Phe Gly 



<210> 215 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXS01223 

<400> 215 

gcgggagtgg acgggccgcc agccatcggg gcgacaatca cgggagtttt caacgtgtca 60 

aggatgctca tggcaccatc ctaggcgcgc ctgccatagg atg act tec gtg agt 115 

Met Thr Ser Val Ser 
1 5 

ttt ttg tct aaa ate caa gca ctg ttt gec ccc aag cct gaa ctt ccc 163 
Phe Leu Ser Lys He Gin Ala Leu Phe Ala Pro Lys Pro Glu Leu Pro 
10 15 20 



gec gec aaa tgg ctg gtc gtg ggc ctg ggc aac ccc ggc gec aag tac 211 
Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn Pro Gly Ala Lys Tyr 
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25 30 35 

gaa tec acc cga cac aac gtc ggt tac atg tgc caa gac atg ctt ate 259 
Glu Ser Thr Arg His Asn Val Gly Tyr Met Cys Gin Asp Met Leu lie 
40 45 50 

gac gec cac cag cag cag ccc etc acc ccc gee acg ggc tac aag gee 3 07 
Asp Ala His Gin Gin Gin Pro Leu Thr Pro Ala Thr Gly Tyr Lys Ala 
55 60 65 

etc aca acg cag etc gca cca ggg gtg etc gee gtt cga tec acc act 355 
Leu Thr Thr Gin Leu Ala Pro Gly Val Leu Ala Val Arg Ser Thr Thr 
70 75 80 85 

ttt atg aac cac tec ggc caa ggt gtc gca ccg ate gee gca gcg ttg 403 
Phe Met Asn His Ser Gly Gin Gly Val Ala Pro lie Ala Ala Ala Leu 
90 95 100 

ggt ate cca gca gag cgc ate ate gtg ate cac gac gag etc gat ctg 451 
Gly lie Pro Ala Glu Arg He He Val He His Asp Glu Leu Asp Leu 
105 110 115 

ccc get gga aaa gta cgc ctg aaa aag ggc gga aac gaa aac ggt cac 499 
Pro Ala Gly Lys Val Arg Leu Lys Lys Gly Gly Asn Glu Asn Gly His 
120 125 130 

aac ggc ctg aaa tec etc acg gaa gag etc ggc acc aga gac tac ctg 547 
Asn Gly Leu Lys Ser Leu Thr Glu Glu Leu Gly Thr Arg Asp Tyr Leu 
135 140 145 

cgc gtc cgc ate ggc att tea cga cca cca gca gga atg gee gtg ccc 595 
Arg Val Arg He Gly He Ser Arg Pro Pro Ala Gly Met Ala Val Pro 
150 155 160 165 

gac tac gtt ttg gaa cca gtc gat cac gac caa cca ggc att gaa ctt 643 
Asp Tyr Val Leu Glu Pro Val Asp His Asp Gin Pro Gly He Glu Leu 
170 175 180 

gee gee gag gca gtg gat ttg ctg ctg gee cag gga tta tct get gcg 691 
Ala Ala Glu Ala Val Asp Leu Leu Leu Ala Gin Gly Leu Ser Ala Ala 
185 190 195 

caa aac get ate cac age cgc tagattgeta gagattcccg cac 735 
Gin Asn Ala He His Ser Arg 
200 



<210> 216 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 216 

Met Thr Ser Val Ser Phe Leu Ser Lys He Gin Ala Leu Phe Ala Pro 
1-5 10 15 

Lys Pro Glu Leu Pro Ala Ala Lys Trp Leu Val Val Gly Leu Gly Asn 
20 25 30 



Pro Gly Ala Lys Tyr Glu Ser Thr Arg 
35 40 



His Asn Val Gly Tyr Met Cys 
45 
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Gin Asp Met Leu 
50 

Thr Gly Tyr Lys 
65 

Val Arg Ser Thr 



lie Ala Ala Ala 
100 

Asp Glu Leu Asp 
115 

Asn Glu Asn Gly 
130 

Thr Arg Asp Tyr 
145 

Gly Met Ala Val 



Pro Gly lie Glu 
180 

Gly Leu Ser Ala 
195 



lie Asp Ala His 
55 

Ala Leu Thr Thr 
70 

Thr Phe Met Asn 
85 

Leu Gly lie Pro 



Leu Pro Ala Gly 
120 

His Asn Gly Leu 
135 

Leu Arg Val Arg 
150 

Pro Asp Tyr Val 
165 

Leu Ala Ala Glu 



Ala Gin Asn Ala 
200 



Gin Gin Gin Pro 
60 

Gin Leu Ala Pro 
75 

His Ser Gly Gin 
90 

Ala Glu Arg lie 
105 

Lys Val Arg Leu 



Lys Ser Leu Thr 
140 

lie Gly lie Ser 
155 

Leu Glu Pro Val 
170 

Ala Val Asp Leu 
185 

lie His Ser Arg- 



Leu Thr Pro Ala 



Gly Val Leu Ala 
80 

Gly Val Ala Pro 
95 

lie Val He His 
110 

Lys Lys Gly Gly 
125 

Glu Glu Leu Gly 



Arg Pro Pro Ala 
160 

Asp His Asp Gin 
175 

Leu Leu Ala Gin 
190 



<210> 217 
<211> 1365 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1342) 
<223> RXS01642 

<400> 217 

ttggaatcac tgtgtcttgc agctagtctg ccactcgcac tgcatttgct ggatgtattt 60 

ggaatgctgc gcggtcttga tattggattc ggtggataag atg cgc aga etc ate 115 

Met Arg Arg Leu He 
1 5 

gcg gtt age ttg gec get ctg ttt atg ttg get tec act cca gcg acg 163 
Ala Val Ser Leu Ala Ala Leu Phe Met Leu Ala Ser Thr Pro Ala Thr 
10 15 20 

agg gca cag gaa gta gaa get etc get tgc ccc gag gta gcg ate gee 211 
Arg Ala Gin Glu Val Glu Ala Leu Ala Cys Pro Glu Val Ala He Ala 
25 30 35 



gat cct tec tec gca gtt tta gat gaa cac ctt teg cag tea tta tec 
Asp Pro Ser Ser Ala Val Leu Asp Glu His Leu Ser Gin Ser Leu Ser 
40 45 50 



259 
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caa get cac caa eta gca act ggc gee ggt gtg atg gtg gca gtc ate 307 
Gin Ala His Gin Leu Ala Thr Gly Ala Gly Val Met Val Ala Val lie 
55 60 65 

gac ace gga gta tec ctg cat cca cgt ctg ccc cac tta att ccc ggc 355 
Asp Thr Gly Val Ser Leu His Pro Arg Leu Pro His Leu lie Pro Gly 
70 75 80 85 

ggt gat ttc gtg ggc gec cac caa age ccc gat gtg cca ggt gaa ctt 403 
Gly Asp Phe Val Gly Ala His Gin Ser Pro Asp Val Pro Gly Glu Leu 
90 95 100 

ate gat tgc gac ggc cac ggc ace ate gtc gec gga ate ate gee tec 451 
lie Asp Cys Asp Gly His Gly Thr lie Val Ala Gly lie lie Ala Ser 
105 110 115, 

caa gga aac ccc ggc acc ggc tgg cca tat gac ggc age tec gat cct 499 
Gin Gly Asn Pro Gly Thr Gly Trp Pro Tyr Asp Gly Ser Ser Asp Pro 
120 125 130 

tat ate ggt gtc gee cca gat tec gga ate ate tec att aaa caa acc 547 
Tyr lie Gly Val Ala Pro Asp Ser Gly lie lie Ser lie Lys Gin Thr 
135 140 145 

age tea tat gtg cgt act cgt gaa gat tec aac gtc gga acg ctg age 595 
Ser Ser Tyr Val Arg Thr Arg Glu Asp Ser Asn Val Gly Thr Leu Ser 
150 155 160 165 

acc ctg gcg gaa tec ate cac cga get etc gat tec ggt gee cae^gtg 643 
Thr Leu Ala Glu Ser lie His Arg Ala Leu Asp Ser Gly Ala His Val 
170 175 180 

ate aat att tec gtg gtg tec tgt ttg ccc caa tea ccc gac gag gee 691 
lie Asn lie Ser Val Val Ser Cys Leu Pro Gin Ser Pro Asp Glu Ala 
185 190 195 

gca teg ttc cag cct ctg acg gat get ctt aac aga gca gaa ctt caa 739 
Ala Ser Phe Gin Pro Leu Thr Asp Ala Leu Asn Arg Ala Glu Leu Gin 
200 205 210 

ggg gtg ata gtg gtg gca gca gca gga aac etc ggg cag gat tgt cca 787 
Gly Val lie Val Val Ala Ala Ala Gly Asn Leu Gly Gin Asp Cys Pro 
215 220 225 

gtt gga tct acc gtt tat cct gca cat tea gac act gtg etc tct gtg 835 
Val Gly Ser Thr Val Tyr Pro Ala His Ser Asp Thr Val Leu Ser Val 
230 235 240 245 

teg gca cgt ttt gat tct cac acg ctt gca gaa tat tec atg cct ggc 883 
Ser Ala Arg Phe Asp Ser His Thr Leu Ala Glu Tyr Ser Met Pro Gly 
250 255 260 . 

aac caa caa ate etc tct gca cca age cac att cag get ggt eta tea 931 
Asn Gin Gin lie Leu Ser Ala Pro Ser His lie Gin Ala Gly Leu Ser 
265 270 275 

ccg cgt ggc gac ggc ttc gee age cac atg ate acc acc get ggc gaa 97 9 
Pro Arg Gly Asp Gly Phe Ala Ser His Met lie Thr Thr Ala Gly Glu 
280 285 290 

age ccc ttc gag ggc acc agt ttt gee get cca gtt gtc age gec aca 1027 
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Ser Pro Phe Glu Gly Thr Ser Phe Ala Ala Pro Val Val Ser Ala Thr 
295 300 305 

get gca ctg ctt cgc cag cat ttt ccc ttt gec aca ccc tat gaa att 1075 
Ala Ala Leu Leu Arg Gin His Phe Pro Phe Ala Thr Pro Tyr Glu lie 
310 315 320 325 

cgt gca cga ate ttc aac age ate gac cct gca aga ggc get att gat 1123 
Arg Ala Arg lie Phe Asn Ser lie Asp Pro Ala Arg Gly Ala lie Asp 
330 335 340 

ccc tac ctg gca ctt act caa gaa ate tat ccc ace act ccc ctg gtt 1171 
Pro Tyr Leu Ala Leu Thr Gin Glu lie Tyr Pro Thr Thr Pro Leu Val 
345 350 355 

cat gag ate gca eta agt gtt ccc acg ccg ccg gat gat tct cca egg 1219 
His Glu lie Ala Leu Ser Val Pro Thr Pro Pro Asp Asp Ser Pro Arg 
360 365 370 

gag egg ggc ate eta gtt ace gca ate att gtt ggg ttg etc gca gtg 1267 
Glu Arg Gly lie Leu Val Thr Ala lie lie Val Gly Leu Leu Ala Val 
375 380 385 

tta get gtg ctg atg gga eta cgc cga att cat cat cac teg gee ttt 1315 
Leu Ala Val Leu Met Gly Leu Arg Arg lie His His His Ser Ala Phe 
390 395 400 405 

caa aaa get age tea agt gtt ate act. taatctatga ggcaccgttc aga 1365 
Gin Lys Ala Ser Ser Ser Val lie Thr 
410 



<210> 218 
<211> 414 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 218 

Met Arg Arg Leu lie Ala Val Ser Leu Ala Ala Leu Phe Met Leu Ala 
15 10 15 

Ser Thr Pro Ala Thr Arg Ala Gin Glu Val Glu Ala Leu Ala Cys Pro 
20 25 30 

Glu Val Ala lie Ala Asp Pro Ser Ser Ala Val Leu Asp Glu His Leu 
35 40 45 

Ser Gin Ser Leu Ser Gin Ala His Gin Leu Ala Thr Gly Ala Gly Val 
50 55 60 

Met Val Ala Val lie Asp Thr Gly Val Ser Leu His Pro Arg Leu Pro 
65 70 75 80 

His Leu lie Pro Gly Gly Asp Phe Val Gly Ala His Gin Ser Pro Asp 
85 90 95 

Val Pro Gly Glu Leu lie Asp Cys Asp Gly His Gly Thr lie Val Ala 
100 105 110 



Gly lie He Ala Ser Gin Gly Asn Pro Gly Thr Gly Trp Pro Tyr Asp 
115 120 125 
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Gly Ser Ser Asp Pro Tyr lie Gly Val Ala Pro Asp Ser Gly lie lie 
130 135 140 

Ser lie Lys Gin Thr Ser Ser Tyr Val Arg Thr Arg Glu Asp Ser Asn 
145 150 155 160 

Val Gly Thr Leu Ser Thr Leu Ala Glu Ser lie His Arg Ala Leu Asp 
165 170 175 

Ser Gly Ala His Val lie Asn lie Ser Val Val Ser Cys Leu Pro Gin 
180 185 190 

Ser Pro Asp Glu Ala Ala Ser Phe Gin Pro Leu Thr Asp Ala Leu Asn 
195 200 205 

Arg Ala Glu Leu Gin Gly Val lie Val Val Ala Ala Ala Gly Asn Leu 
210 215 220 

Gly Gin Asp Cys Pro Val Gly Ser Thr Val Tyr Pro Ala His Ser Asp 
225 230 235 240 

Thr Val Leu Ser Val Ser Ala Arg Phe Asp Ser His Thr Leu Ala Glu 
245 250 255 

Tyr Ser Met Pro Gly Asn Gin Gin lie Leu Ser Ala Pro Ser His lie 
260 265 .270 

Gin Ala Gly Leu Ser Pro Arg Gly Asp Gly Phe Ala Ser His Met He 
275 280 285 

Thr Thr Ala Gly Glu Ser Pro Phe Glu Gly Thr Ser Phe Ala Ala Pro 
290 295 300 

Val Val Ser Ala Thr Ala Ala Leu Leu Arg Gin His Phe Pro Phe Ala 
305 310 315 320 

Thr Pro Tyr Glu He Arg Ala Arg He Phe Asn Ser lie Asp Pro Ala 
325 330 335 

Arg Gly Ala He Asp Pro Tyr Leu Ala Leu Thr Gin Glu He Tyr Pro 
340 345 350 

Thr Thr Pro Leu Val His Glu He Ala Leu Ser Val Pro Thr Pro Pro 
355 360 365 

Asp Asp Ser Pro Arg Glu Arg Gly He Leu Val Thr Ala He He Val 
370 375 380 

Gly Leu Leu Ala Val Leu Ala Val Leu Met Gly Leu Arg Arg He His 
385 390 395 400 

His His Ser Ala Phe Gin Lys Ala Ser Ser Ser Val He Thr 
405 410 



<210> 219 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (1075) 

<223> RXA01728 

<400> 219 

gaatcgccgg accttgaaat ggacccggtt tccagaagac gtgcttcctt tgtgggttgc 60 

ggaaagtgat tttggcacct gcccgcagtt gaaggaagct atg gca gat gcc gtt 115 

Met Ala Asp Ala Val 
1 5 

gag cgc gag gtc ttc gga tac cca cca gat get act ggg ttg aat gat 163 
Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala Thr Gly Leu Asn Asp 
10 15 20 

gcg ttg act gga ttc tac gag cgt cgc tat ggg ttt ggc cca aat ccg 211 
Ala Leu Thr Gly Phe Tyr Glu Arg Arg Tyr Gly Phe Gly Pro Asn Pro 
25 30 35 

gaa agt gtt ttc gcc att ccg gat gtg gtt cgt ggc ctg aag ctt gcc 259 
Glu Ser Val Phe Ala lie Pro Asp Val Val Arg Gly Leu Lys Leu Ala 
40 45 50 

att gag cat ttc act aag cct ggt teg gcg ate att gtg ccg ttg cct 307 
lie Glu His Phe Thr Lys Pro Gly Ser Ala He He Val Pro Leu Pro 
55 60 65 

gca tac cct cct ttc att gag ttg cct aag gtg .act ggt cgt cag gcg 355 
Ala Tyr Pro Pro Phe He Glu Leu Pro Lys Val Thr Gly Arg Gin Ala 
70 75 80 85 

ate tac att gat gcg cat gag tac gat ttg aag gaa att gag aag gcc 403 
He Tyr He Asp Ala His Glu Tyr Asp Leu Lys Glu He Glu Lys Ala 
90 95 100 

ttc get gac ggt gcg gga tea ctg ttg ttc tgc aat cca cac aac cca 451 
Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys Asn Pro His Asn Pro 
105 110 115 

ctg ggc acg gtc ttt tct gaa gag tac ate cgc gag etc ace gat att 499 
Leu Gly Thr Val Phe Ser Glu Glu Tyr He Arg Glu Leu Thr Asp He 
120 125 130 

gcg gcg aag tac gat gcc cgc ate ate gtc gat gag ate cac gcg cca 547 
Ala Ala Lys Tyr Asp Ala Arg He He Val Asp Glu He His Ala Pro 
135 140 145 

ctg gtt tat gaa ggc ace cat gtg gtt get get ggt gtt tct gag aac 595 
Leu Val Tyr Glu Gly Thr His Val Val Ala Ala Gly Val Ser Glu Asn 
150 155 160 165 

get gca aac act tgc ate acc ate ace gca act tct aag gcg tgg aac 643 
Ala Ala Asn Thr Cys He Thr He Thr Ala Thr Ser Lys Ala Trp Asn 
170 175 180 

act get ggt ttg aag tgt get cag ate ttc ttc agt aat gaa gcc gat 691 
Thr Ala Gly Leu Lys Cys Ala Gin He Phe Phe Ser Asn Glu Ala Asp 
185 190 195 



gtg aag gcc tgg aag aat ttg teg gat att acc cgt gac ggt gtg tec 



739 
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Val Lys Ala Trp Lys Asn Leu Ser Asp lie Thr Arg Asp Gly Val Ser 
200 205 210 

ate ctt gga ttg ate get gcg gag aca gtg tac aac gag ggc gaa gaa 787 
lie Leu Gly Leu lie Ala Ala Glu Thr Val Tyr Asn Glu Gly Glu Glu 
215 220 225 

ttc ctt gat gag tea att cag att etc aag gac aac cgt gac ttt gcg 835 
Phe Leu Asp Glu Ser lie Gin lie Leu Lys Asp Asn Arg Asp Phe Ala 
230 235 240 245 

get get gaa ctg gaa aag ctt ggc gtg aag gtc tac gca ccg gac tec 883 
Ala Ala Glu Leu Glu Lys Leu Gly Val Lys Val Tyr Ala Pro Asp Ser 
250 255 260 

act tat ttg atg tgg ttg gac ttc get ggc acc aag ate gaa gag gcg 931 
Thr Tyr Leu Met Trp Leu Asp Phe Ala Gly Thr Lys lie Glu Glu Ala 
265 270 275 

cct tct aaa att ctt cgt gag gag ggt aag gtc atg ctg aat gat ggc 979 
Pro Ser Lys lie Leu Arg Glu Glu Gly Lys Val Met Leu Asn Asp Gly 
280 285 290 

gca get ttt ggt ggt ttc acc acc tgc get cgt ctt aat ttt gcg tgt 1027 
Ala Ala Phe Gly Gly Phe Thr Thr Cys Ala Arg Leu Asn Phe Ala Cys 
295 300 305 

tec aga gag acc ctt gag gag ggg ctg cgc cgt ate gee age gtg ttg 1075 
Ser Arg Glu Thr Leu Glu Glu Gly Leu Arg Arg lie Ala Ser Val Leu ■ 
310 315 320 325 

taaataatga gtaaaaagtc tgt 1098 



<210> 220 
<211> 325 
<212> PRT 

<213> Corynefoacterium glutamicum 
<400> 220 

Met Ala Asp Ala Val Glu Arg Glu Val Phe Gly Tyr Pro Pro Asp Ala 
1 5 10 15 

Thr Gly Leu Asn Asp Ala Leu Thr Gly Phe Tyr Glu Arg Arg Tyr Gly 
20 25 30 

Phe Gly Pro Asn Pro Glu Ser Val Phe Ala lie Pro Asp Val Val Arg 
35 40 45 

Gly Leu Lys Leu Ala lie Glu His Phe Thr Lys Pro Gly Ser Ala lie 
50 55 60 

lie Val Pro Leu Pro Ala Tyr Pro Pro Phe lie Glu Leu Pro Lys Val 
65 70 75 80 

Thr Gly Arg Gin Ala lie Tyr lie Asp Ala His Glu Tyr Asp Leu Lys 
85 90 95 



Glu lie Glu Lys Ala Phe Ala Asp Gly Ala Gly Ser Leu Leu Phe Cys 
100 105 110 
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Asn Pro His Asn Pro Leu Gly Thr Val Phe Ser Glu Glu Tyr lie Arg 
115 120 125 

Glu Leu Thr Asp lie Ala Ala Lys Tyr Asp Ala Arg lie lie Val Asp 
130 135 140 

Glu lie His Ala Pro Leu Val Tyr Glu Gly Thr His Val Val Ala Ala 
145 150 155 160 

Gly Val Ser Glu Asn Ala Ala Asn Thr Cys lie Thr lie Thr Ala Thr 
165 170 175 

Ser Lys Ala Trp Asn Thr Ala Gly Leu Lys Cys Ala Gin lie Phe Phe 
180 185 190 

Ser Asn Glu Ala Asp Val Lys Ala Trp Lys Asn Leu Ser Asp lie Thr 
195 200. 205 

Arg Asp Gly Val Ser lie Leu Gly Leu lie Ala Ala Glu Thr Val Tyr 
210 215 220 

Asn Glu Gly Glu Glu Phe Leu Asp Glu Ser lie Gin lie Leu Lys Asp 
225 230 235 240 

Asn Arg Asp Phe Ala Ala Ala Glu Leu Glu Lys Leu Gly Val Lys Val 
245 250 255 

Tyr Ala Pro Asp Ser Thr Tyr Leu Met Trp Leu Asp Phe Ala Gly Thr 
260 — 265 * 270 

Lys lie Glu Glu Ala Pro Ser Lys lie Leu Arg Glu Glu Gly Lys Val 
275 280 285 

Met Leu Asn Asp Gly Ala Ala Phe Gly Gly Phe Thr Thr Cys Ala Arg 
290 295 300 

Leu Asn Phe Ala Cys Ser Arg Glu Thr Leu Glu Glu Gly Leu Arg Arg 
305 310 315 320 

lie Ala Ser Val Leu 
325 



<210> 221 
<211> 732 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (709) 

<223> RXA02214 

<400> 221 

gaactcaatt ccctgagctg taatgaaagg acattggtat ggggttgcct ctgacatcgt 60 

ttgagctctc catccttttc atttcgctat tctggtatcc atg agt ccc acc gtt 115 

Met Ser Pro Thr Val 
1 5 



ttg cct get aca caa get gac ttc cct aag ate gtc gat gtt ctg gtt 163 



BGI-132CP 



353 



Leu Pro Ala Thr Gin Ala Asp Phe Pro Lys lie Val Asp Val Leu Val 
10 15 20 

gaa gca ttc gcc aac gat cca gca ttt tta cga tgg ate ccg cag ccg 211 
Glu Ala Phe Ala Asn Asp Pro Ala Phe Leu Arg Trp lie Pro Gin Pro 
25 30 35 

gac ccc ggt tea gca aag ctt cga gca ctt ttc gaa ctg cag att gag 259 
Asp Pro Gly Ser Ala Lys Leu Arg Ala Leu Phe Glu Leu Gin lie Glu 
40 45 50 

aag cag tat gca gtg gcg gga aat att gat gtc gcg cgt gat tct gag 3 07 
Lys Gin Tyr Ala Val Ala Gly Asn lie Asp Val Ala Arg Asp Ser Glu 
55 60 65 

gga gaa ate gtc ggc gtc gcg tta tgg gat egg cca gat ggt aat cac 355 
Gly Glu lie Val Gly Val Ala Leu Trp Asp Arg Pro Asp Gly Asn His 
70 75 80 85 

agt gcc aaa gat caa gca gcg atg etc ccc egg etc gtc tec att ttc 403 
Ser Ala Lys Asp Gin Ala Ala Met Leu Pro Arg Leu Val Ser lie Phe 
90 95 100 

ggg ate aag get gca cac gtg gcg tgg acg gat ttg agt teg get cgt 451 
Gly lie Lys Ala Ala His Val Ala Trp Thr Asp Leu Ser Ser Ala Arg 
105 110 115 

ttc cac ccc aaa ttc ccc cat tgg tac etc tac ace gtg gca aca tct 499 
Phe His Pro Lys Phe Pro>«His Trp Tyr Leu Tyr Thr Val Ala Thr Ser v- .> 
120 125 130 

age tct gcc cgt gga acg gat gtt ggc agt gcg ctt ctt aat cac gga 547 
Ser Ser Ala Arg Gly Thr Asp Val Gly Ser Ala Leu Leu Asn His Gly 
135 140 145 

ate get cgc gcg get gat gaa get ate tat ttg gag gcg acg ccg act 595 
lie Ala Arg Ala Ala Asp Glu Ala lie Tyr Leu Glu Ala Thr Pro Thr 
150 155 160 165 

cgt gcg get caa eta tat aac cgt ctg gga ttc gtg ccc ttg ggt tat 643 
Arg Ala Ala Gin Leu Tyr Asn Arg Leu Gly Phe Val Pro Leu Gly Tyr 
170 175 180 

ate ccc tea gat gat gat ggc act cct gaa ctg gcg atg tgg aaa ccg 691 
lie Pro Ser Asp Asp Asp Gly Thr Pro Glu Leu Ala Met Trp Lys Pro 
185 190 195 

cca gcg atg cca act gtt taaccctgaa ggcgatttaa ggg 732 
Pro Ala Met Pro Thr Val 
200 



<210> 222 
<211> 203 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 222 

Met Ser Pro Thr Val Leu Pro Ala Thr Gin Ala Asp Phe Pro Lys lie 
15 10 15 



It 
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Val Asp Val Leu Val Glu Ala Phe Ala Asn Asp Pro Ala Phe Leu Arg 
20 25 30 

Trp lie Pro Gin Pro Asp Pro Gly Ser Ala Lys Leu Arg Ala Leu Phe 
35 40 45 

Glu Leu Gin lie Glu Lys Gin Tyr Ala Val Ala Gly Asn lie Asp Val 
50 55 60 

Ala Arg Asp Ser Glu Gly Glu lie Val Gly Val Ala Leu Trp Asp Arg 
65 70 75 80 

Pro Asp Gly Asn His Ser Ala Lys Asp Gin Ala Ala Met Leu Pro Arg 
85 90 95 

Leu Val Ser lie Phe Gly lie Lys Ala Ala His Val Ala Trp Thr Asp 
100 105 110 

Leu Ser Ser Ala Arg Phe His Pro Lys Phe Pro His Trp Tyr Leu Tyr 
115 120 125 

Thr Val Ala Thr Ser Ser Ser Ala Arg Gly Thr Asp Val Gly Ser Ala 
130 135 140 

Leu Leu Asn His Gly lie Ala Arg Ala Ala Asp Glu Ala lie Tyr Leu 
145 150 155 160 

Glu Ala Thr Pro Thr Arg Ala Ala Gin Leu Tyr Asn Arg Leu Gly Phe 
165 . ^ 170 175 

Val Pro Leu Gly Tyr lie Pro Ser Asp Asp Asp Gly Thr Pro Glu Leu 
180 185 190 

Ala Met Trp Lys Pro Pro Ala Met Pro Thr Val 
195 200 



<210> 223 
<211> 684 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (661) 

<223> RXA02716 

<400> 223 

aatggatttt ggggtgtaaa ctacttcagt tcggccgatt cctgcataga tttctgcgga 60 

acacccaact cacatcacca cttctggttt gatggggagc gtg tea ccg ate att 115 

Val Ser Pro lie lie 
1 5 

cgt aaa ttg agt ate ccc gag ttc ace ace aac acc cca gtg ttg gtg 163 
Arg Lys Leu Ser lie Pro Glu Phe Thr Thr Asn Thr Pro Val Leu Val 
10 15 20 



gat ate tac ate gca gcg atg aac tat gac aaa gca ate agg gat acc 211 
Asp lie Tyr lie Ala Ala Met Asn Tyr Asp Lys Ala lie Arg Asp Thr 
25 30 35 
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egg ate gaa gtc tgg egg aga aac tec cag aac ccc gga ttc aca gca 2 59 
Arg lie Glu Val Trp Arg Arg Asn Ser Gin Asn Pro Gly Phe Thr Ala 
40 45 50 

gtg gca gcg ctg atg gat gat cag gtc gtg ggc gtg gec tat ggc ttc 307 
Val Ala Ala Leu Met Asp Asp Gin Val Val Gly Val Ala Tyr Gly Phe 
55 60 65 

aat ggc age cca gat cat tgg tgg caa cac caa tta cgc egg gga etc 3 55 
Asn Gly Ser Pro Asp His Trp Trp Gin His Gin Leu Arg Arg Gly Leu 
70 75 80 85 

cga caa caa gga ggc ccg acg gaa gag gaa ate cat ate ate cac aac 403 
Arg Gin Gin Gly Gly Pro Thr Glu Glu Glu lie His lie lie His Asn 
90 95 100 

tac ttt gag gtt gcg gaa gtt cat gtt cag cct ggc ttc caa ggt cac 451 
Tyr Phe Glu Val Ala Glu Val His Val Gin Pro Gly Phe Gin Gly His 
105 110 115 

ggc att ggc cga aag ctg atg cat gaa ctg tta aaa gac aaa caa aac 499 
Gly lie Gly Arg Lys Leu Met His Glu Leu Leu Lys Asp Lys Gin Asn 
120 125 130 

act ttt gee att ttg tct aca ccc gag gtc gac gat gag gcg aac cat 547 
Thr Phe Ala lie Leu Ser Thr Pro Glu Val Asp Asp Glu Ala Asn His 
135 140 145 

gcg ttt age ctg tat cgc tct etc ggc ttc act gac ttg etc agg cag 595 
Ala Phe Ser Leu Tyr Arg Ser Leu Gly Phe Thr Asp Leu Leu Arg Gin 
150 155 160 165 

ttt agg ttt gac ggg gat caa egg ccg ttt gee gta ttg ate acc gee 643 
Phe Arg Phe Asp Gly Asp Gin Arg Pro Phe Ala Val Leu lie Thr Ala 
170 175 180 

etc ccc ctt cat gat tec taagagggct taacgcaccg cgt 684 
Leu Pro Leu His Asp Ser 
185 



<210> 224 
<211> 187 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 224 

Val Ser Pro lie lie Arg Lys Leu Ser lie Pro Glu Phe Thr Thr Asn 
15 10 15 

Thr Pro Val Leu Val Asp lie Tyr lie Ala Ala Met Asn Tyr Asp Lys 
20 25 30 

Ala lie Arg Asp Thr Arg lie Glu Val Trp Arg Arg Asn Ser Gin Asn 
35 40 45 

Pro Gly Phe Thr Ala Val Ala Ala Leu Met Asp Asp Gin Val Val Gly 
50 55 60 



Val Ala Tyr Gly Phe Asn Gly Ser Pro Asp His Trp Trp Gin His Gin 
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65 70 75 80 

Leu Arg Arg Gly Leu Arg Gin Gin Gly Gly Pro Thr Glu Glu Glu lie 
85 90 95 

His lie lie His Asn Tyr Phe Glu Val Ala Glu Val His Val Gin Pro 
100 105 110 

Gly Phe Gin Gly His Gly He Gly Arg Lys Leu Met His Glu Leu Leu 
115 120 125 

Lys Asp Lys Gin Asn Thr Phe Ala He Leu Ser Thr Pro Glu Val Asp 
130 135 140 

Asp Glu Ala Asn His Ala Phe Ser Leu Tyr Arg Ser Leu Gly Phe Thr 
145 150 155 160 

Asp Leu Leu Arg Gin Phe Arg Phe Asp Gly Asp Gin Arg Pro Phe Ala 
165 170 175 

Val Leu He Thr Ala Leu Pro Leu His Asp Ser 
180 185 



<210> 225 
<211> 3945 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3922) 
<223> RXN01499 

<400> 225 

gcagcaatta tctccaccga agaggactaa atataacgtg gcattgagca gtgttccagc 60 

acagttcctg agatccgccc aggcgccccc gaagcgtact ttg tgg gac gtc tta 115 

Leu Trp Asp Val Leu 

1 5 

gaa tec gtc gec tct act tat cct gag gca gca get att gac gat ggc 163 

Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala Ala He Asp Asp Gly 

10 15 20 

cag gtg ttg acc tac gca gag ttg atg gaa gaa gtc acc gcg ttg get 211 
Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu Val Thr Ala Leu Ala 
25 30 35 

gat tec att cat gca cag ggc att cgc cgt ggt gat cgc ate ggt att 259 
Asp Ser He His Ala Gin Gly He Arg Arg Gly Asp Arg He Gly He 
40 45 50 

cgc atg ccg tct ggt acg cgt gac ctt tac ate get att ttg gec act 307 
Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr He Ala He Leu Ala Thr 
55 60 65 

etc get get ggt get get tac gtg cca gtt gat gca gat gat cct gaa 355 
Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp Ala Asp Asp Pro Glu 
70 75 80 85 
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gag cgc gcc gag atg gtg ttt ggt gaa gca aat att aat gcg ctt ttc 403 
Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn lie Asn Ala Leu Phe 
90 95 100 

gac gcc acc ggc ttc cat atg ctt cgc ccg acc gcg ggc ggc gat acc 451 
Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr Ala Gly Gly Asp Thr 
105 110 115 

cgt aga cca cgc ttg gat gat acg gcg tgg att ate ttt act tec ggt 499 
Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp lie lie Phe Thr Ser Gly 
120 125 130 

tec acc ggc aag cct aag ggt gtg get gtg tec cac cgt tea get gcg 547 
Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser His Arg Ser Ala Ala 
135 . 140 145 

get ttc gtg gat gcc gaa gca caa atg ttc ctt gtc gat cac cct tec 595 
Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu Val Asp His Pro Ser 
150 155 160 165 

ggc ccc ctt ggc cca gaa gac cga gtc ctt gcg gga ttg tct gta gcc 643 
Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala Gly Leu Ser Val Ala 
170 175 180 

ttt gac gca tct tgt gag gaa atg tgg ttg gcc tgg ggc cac ggc gcc 691 
Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala Trp Gly His Gly Ala 
185 190 195 

tgc ttg gtg cca gca cca cgc tec eta gtc cgt tec ggt atg gac ttg* 739 
Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg Ser Gly Met Asp Leu 
200 205 210 

ggc cca tgg ctg att cgc cgc gac ate agt gtc gtc tec acc gtc cca 787 
Gly Pro Trp Leu lie Arg Arg Asp lie Ser Val Val Ser Thr Val Pro 
215 220 225 

act ctg get ggt ctg tgg cca gca gaa gca ttg tea cag gtc cgc ttg 835 
Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu Ser Gin Val Arg Leu 
230 235 240 245 

etc ate gtc ggc ggc gag get tgc teg cag gag etc gtt gaa cgc tta 883 
Leu lie Val Gly Gly Glu Ala Cys Ser Gin Glu Leu Val Glu Arg Leu 
250 255 260 

teg acg cct gac cgc gag gtg tgg aac act tac ggc ccc acc gaa gca 931 
Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr Gly Pro Thr Glu Ala 
265 270 275 

acg gtg gtt gcc tgt ggc act caa etc tat get ggt cag cca gtg ggc 97 9 
Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala Gly Gin Pro Val Gly 
280 285 290 

att ggt ttg cca ctt get ggt tgg gat ctt gtt gtt gtc gac gat gcc 1027 
lie Gly Leu Pro Leu Ala Gly Trp Asp Leu Val Val Val Asp Asp Ala 
295 300 305 

ggc gaa cct gtc gga ate ggc gag gtc ggc gaa ttg gtc ate ggt ggt 1075 
Gly Glu Pro Val Gly lie Gly Glu Val Gly Glu Leu Val lie Gly Gly 
310 315 320 325 

gtg ggt ctt gca cgc tac ctt gat cca gaa aaa gac cgc gag aag tat 1123 
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Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys Asp Arg Glu Lys Tyr 
330 335 340 

gcg cca ctg aag tct gtt ggt tgg acc cgc get tat cgt tec ggt gac 1171 
Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala Tyr Arg Ser Gly Asp 
345 350 355 

cac gtt cgt ctg gaa gaa gat ggc etc tac ttt gtg ggc cgc gtt gat 1219 

His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe Val Gly Arg Val Asp 

360 365 370 

gat cag gtg aaa ate ggc ggt cga cgc ate gag etc ggt gaa gtt gat 1267 
Asp Gin Val Lys lie Gly Gly Arg Arg lie Glu Leu Gly Glu Val Asp 
375 380 385 

gee aat gtg gca gcg ctt tec aac gtt cgt tec tec gca gtg gtt gtt 1315 

Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser Ser Ala Val Val Val 
390 395 400 405 

cag acc act ggt gcg gat caa aaa gtt ctg gtt gca tac gtt tct ttg 1363 

Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val Ala Tyr Val Ser Leu 
410 415 420 

gaa gat get gca get gga ttt gat cac aac gtc gcg act gee cga etc 1411 

Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val Ala Thr Ala Arg Leu 
425 430 435 

acc gaa acc atg cct get get ttg gtt c.cg cgc att cac gtg atg gat 1459 

Thr Glu Thr Met Pro Ala.Ala^Leu Val Pro Arg lie His Val Met Asp 

440 445 450 

gat ctg cct gtc acc acc tec ggc aag gtt gat aag aag tct ttg ccg 1507 

Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp Lys Lys Ser Leu Pro 
455 460 465 

tgg cct ctt cct ggc acc gtg gtg gaa get aat gac etc age gca acg 1555 

Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn Asp Leu Ser Ala Thr 
470 475 480 485 

gaa gcg tgg att get cag gaa tgg gtc gat ate etc ggc act tct gtg 1603 

Glu Ala Trp lie Ala Gin Glu Trp Val Asp lie Leu Gly Thr Ser Val 
490 495 500 

age age aaa gac gee gac ttc ttc tec ctt ggc ggt acc tct etc gcg 1651 

Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly Gly Thr Ser Leu Ala 
505 510 515 

get gcg act ttg gtt ggc egg gta cgc gca aag gtt ccc acc get gcg 1699 

Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys Val Pro Thr Ala Ala 

520 525 530 

gtg cgt gat ctt tac gat cac cct cgc ttg gag aaa ttc gee gag cgt 1747 

Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu Lys Phe Ala Glu Arg 
535 540 545 

gtc gag get ate gee gee gac act ggc att tct ttg gag gcg cca aac 1795 

Val Glu Ala lie Ala Ala Asp Thr Gly lie Ser Leu Glu Ala Pro Asn 
550 555 560 565 

cag gtg gag gag cgc gtc gtc aag cct gtt tct ttt ggc act cgt gtg 1843 

Gin Val Glu Glu Arg Val Val Lys Pro Val Ser Phe Gly Thr Arg Val 



BGI-132CP 



359 



570 575 580 

atg cag acc etc ate cag att ccg ate atg acg ctg caa gca gca cag 1891 
Met Gin Thr Leu lie Gin lie Pro lie Met Thr Leu Gin Ala Ala Gin 
585 590 595 

tgg att gca tgg ttg ctg ttg ggc aac aac ate atg gca gcg ctt gat 1939 
Trp lie Ala Trp Leu Leu Leu Gly Asn Asn lie Met Ala Ala Leu Asp 
600 605 610 

ttc gat tgg get gtt cat gtc tec tgg tgg ctt gtc ate ggc atg att 1987 
Phe Asp Trp Ala Val His Val Ser Trp Trp Leu Val lie Gly Met lie 
615 620 625 

ttg gtg ttc get acc ccg att ggt cgc ttg ccg ate ggc ggt tgg ggc 2035 
Leu Val Phe Ala Thr Pro lie Gly Arg Leu Pro lie Gly Gly Trp Gly 
630 635 640 645 

gee cgc ate ate acc cgt ggc ata act cct ggc tec tac cct cgt ggc 2083 
Ala Arg lie lie Thr Arg Gly lie Thr Pro Gly Ser Tyr Pro Arg Gly 
650 655 660 

ggt tec act cac ctg cgc att tgg tec gee gag cgc ctt get gat gec 2131 
Gly Ser Thr His Leu Arg lie Trp Ser Ala Glu Arg Leu Ala Asp Ala 
665 670 675 

tct ggc tct cgc aat att tct ggc gca acc tgg gtg aac tac ttc gcg 2179 
Ser Gly Ser Arg Asn lie Ser Gly Ala Thr Trp Val. Asn Tyr Phe Ala 
680 685 690 

cgt tec ctg ggt gtg aag atg ggc aag ggc gtg gat ctt cac tec ctg 2227 
Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val Asp Leu His Ser Leu 
695 700 705 

cca cca ate act ggc ctt ttg acc ttg ggc aac aat gtt tec ate gag 2275 
Pro Pro lie Thr Gly Leu Leu Thr Leu Gly Asn Asn Val Ser lie Glu 
710 715 720 725 

caa gaa gtt gac ctt cgt ggc tac tgg etc gac ggc gat ate ctg cgt 2323 
Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp Gly Asp lie Leu Arg 
730 735 740 

gta ggc acc att gag gtc cat gac aac get cgc ate ggc get cgt tec 2371 
Val Gly Thr lie Glu Val His Asp Asn Ala Arg lie Gly Ala Arg Ser 
745 750 755 

acc ctg ctt ccc ggc acc gtg gtg ggc acc ggc get cac ctg ctg cct 2419 
Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly Ala His Leu Leu Pro 
760 765 770 

ggt tea aca gtg act ggt gat aag acc ate aag cct ggt tct cgt tgg 2467 
Gly Ser Thr Val Thr Gly Asp Lys Thr lie Lys Pro Gly Ser Arg Trp 
775 780 785 

get ggc tec cct gca caa aag gtg ggt cgt gca aag cac egg ttc cca 2515 
Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala Lys His Arg Phe Pro 
790 795 800 805 

acc tec cat cct cca cgc agg tec egg tgg gtt ccg gtg ttc ggc gcg 2563 
Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val Pro Val Phe Gly Ala 
810 815 820 
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acc tec ate gtg ttg teg ctg ctg cca ctt cag get etc get att ggc 2611 
Thr Ser lie Val Leu Ser Leu Leu Pro Leu Gin Ala Leu Ala lie Gly 
825 830 835 

get get ate acc ttg tgg ctg gee acg att age ccg ctt cca ctg ate 2659 
Ala Ala lie Thr Leu Trp Leu Ala Thr lie Ser Pro Leu Pro Leu lie 
840 845 850 

tgg ggt gtg ctg gtt ttt get acc gtc ggc gcg ttg get gcg ttc ttt 2707 
Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala Leu Ala Ala Phe Phe 
855 860 865 

get tac acc gtg acc ate tgg gtg ctt gtc cgt ttg ate cag ate ggc 2755 
Ala Tyr Thr Val Thr lie Trp Val Leu Val Arg Leu lie Gin lie Gly 
870 875 880 885 

ate aag ggc ggc acc gca cca gtg agg tec cgt ctt ggt tgg cag gtc 2803 
He Lys Gly Gly Thr Ala Pro Val Arg Ser Arg Leu Gly Trp Gin Val 
890 895 900 

tgg gca gtt caa cgc etc atg gac gat gee cgc acc tat etc ttc ccg 2851 
Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg Thr Tyr Leu Phe Pro 
905 910 915 

etc tac gca tec caa ctg acc cca ctg tgg ttc cgc age ttg ggc gcg 2899 
Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe Arg Ser Leu Gly Ala 
92Q 925 930 

aag ate ggc aag gat gtt gag ate tec acc gcg gtg atg gtt cct aaa 2947 
Lys He Gly Lys Asp Val Glu lie Ser Thr Ala Val Met Val Pro Lys 
935 940 945 

ctg get gat ate cgc gaa ggc gca ttc ctg gee gat gac acc etc ate 2995 
Leu Ala Asp He Arg Glu Gly Ala Phe Leu Ala Asp Asp Thr Leu He 
950 955 960 965 

ggt ggc tat gag ctg ggt aat ggt tgg ctg etc agt ggt gaa acc cgc 3043 
Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu Ser Gly Glu Thr Arg 
970 975 980 

gtg ggt aag cgt tec ttc att ggt aac tct ggc ate gca gga cct gag 3 091 
Val Gly Lys Arg Ser Phe He Gly Asn Ser Gly He Ala Gly Pro Glu 
985 990 995 

cgc aag etc get aag aac tec ctg gtt gca gtg etc tec tec acc ccg 3139 
Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val Leu Ser Ser Thr Pro 
1000 1005 1010 

aag aag get aag gee aac tec aac tgg tgg ggt tec cct cca gag cgc 3187 
Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly Ser Pro Pro Glu Arg 
1015 1020 1025 

atg cgt cgt gtc act gtc gaa gtt gat gag ggc gaa gca aag acc tac 3235 
Met Arg Arg Val Thr Val Glu Val Asp Glu Gly Glu Ala Lys Thr Tyr 
1030 1035 1040 1045 

age cct ggc ttt ggt gtg aag ttt gca cgt ggc gcg gtg gaa acc gca 3283 
Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly Ala Val Glu Thr Ala 
1050 1055 1060 
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cgt ctg ctt get cca ata acc tct ggt gtg ttg get gcg ctg tea ctg 3331 
Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu Ala Ala Leu Ser Leu 
1065 1070 1075 

ctg etc atg cag tac ctg etc act gag ttc aac atg tgg ate acc tgg 3379 
Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn Met Trp lie Thr Trp 
1080 1085 1090 

ttg ctt ggc gga ctg ate etc atg acg gtt ggt gtg etc gee atg ggc 3427 
Leu Leu Gly Gly Leu lie Leu Met Thr Val Gly Val Leu Ala Met Gly 
1095 1100 1105 

att acg gtt gtg atg aag tgg gtt tgc gtc ggc aag cat aag ccg tct 3475 
lie Thr Val Val Met Lys Trp Val Cys Val Gly Lys His Lys Pro Ser 
1110 1115 1120 1125 

gag cac cct etc ttc age cgc ttt gtg tgg ctg aat gag ctg caa gat 3523 
Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu Asn Glu Leu Gin Asp 
1130 1135 1140 

gcg ttc gtg gaa tec gtg get ggc cca tgg ttc etc gtg ccc aac ctg 3571 
Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe Leu Val Pro Asn Leu 
1145 .1150 1155 

ggc acc ggc gcg ctg aac gec ggc atg age gcg ctt ggc gca cac ate 3 619 
Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala Leu Gly Ala His lie 
1160 1165 1170 

ggc cgt ggc gca tgg ate gaa tec tac tgg ctg ccg gaa acc gac- etc 3667 
Gly Arg Gly Ala Trp lie Glu Ser Tyr Trp Leu Pro Glu Thr Asp Leu 
1175 1180 1185 

tgc tac ate ggc aag ggc gca acc gtg ggc cct ggc gtg gtc gtg cag 3715 
Cys Tyr lie Gly Lys Gly Ala Thr Val Gly Pro Gly Val Val Val Gin 
1190 1195 1200 1205 

acc cac etc ttc cag gac cgc gtg atg age eta gat acg gtg acc gtc 3763 
Thr His Leu Phe Gin Asp Arg Val Met Ser Leu Asp Thr Val Thr Val 
1210 1215 1220 

get gac ggc gee acc eta gcg gac cac tec gtt gee ctt cct get teg 3811 
Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val Ala Leu Pro Ala Ser 
1225 1230 1235 

ctt ate gac gee tec gee acc ate ggc cca ggc teg ctg gtg atg cgc 3859 
Leu lie Asp Ala Ser Ala Thr lie Gly Pro Gly Ser Leu Val Met Arg 
1240 1245 1250 

ggc gac aag gta cca gcg cat acc cgc tgg caa ggc aac cca att gag 3 907 
Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin Gly Asn Pro lie Glu 
1255 1260 1265 

ccg tgg age aac tct taaataacaa caatcagccg gat 3 945 

Pro Trp Ser Asn Ser 

1270 



<210> 226 
<211> 1274 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 226 
Leu Trp Asp Val 
1 

Ala lie Asp Asp 
20 

Val Thr Ala Leu 
35 

Asp Arg lie Gly 
50 

Ala lie Leu Ala 
65 

Ala Asp Asp Pro 



lie Asn Ala Leu 
100 

Ala Gly Gly Asp 
115 

lie Phe Thr Ser 
130 

His Arg Ser Ala 
145 

Val Asp His Pro 



Gly Leu Ser Val 
180 

Trp Gly His Gly 
195 

Ser Gly Met Asp 
210 

Val Ser Thr Val 
225 

Ser Gin Val Arg 



Leu Val Glu Arg 
260 

Gly Pro Thr Glu 
275 

Gly Gin Pro Val 
290 

Val Val Asp Asp 
305 



Leu Glu Ser Val 
5 

Gly Gin Val Leu 



Ala Asp Ser lie 
40 

lie Arg Met Pro 
55 

Thr Leu Ala Ala 
70 

Glu Glu Arg Ala 
85 

Phe Asp Ala Thr 



Thr Arg Arg Pro 
120 

Gly Ser Thr Gly 
135 

Ala Ala Phe Val 
150 

Ser Gly Pro Leu 
165 

Ala Phe Asp Ala 



Ala Cys Leu Val 
200 

Leu Gly Pro Trp 
215 

Pro Thr Leu Ala 
230 

Leu Leu lie Val 
245 

Leu Ser Thr Pro 



Ala Thr Val Val 
280 

Gly lie Gly Leu 
295 

Ala Gly Glu Pro 
310 



Ala Ser Thr Tyr 
10 

Thr Tyr Ala Glu 
25 

His Ala Gin Gly 



Ser Gly Thr Arg 
60 

Gly Ala Ala Tyr 
75 

Glu Met Val Phe 
90 

Gly Phe His Met 
105 

Arg Leu Asp Asp 



Lys Pro Lys Gly 
140 

Asp Ala Glu Ala 
155 

Gly Pro Glu Asp 
170 

Ser Cys Glu Glu 
185 

Pro Ala Pro Arg 



Leu lie Arg Arg 
220 

Gly Leu Trp Pro 
235 

Gly Gly Glu Ala 
250 

Asp Arg Glu Val 
265 

Ala Cys Gly Thr 



Pro Leu Ala Gly 
300 

Val Gly lie Gly 
315 



Pro Glu Ala Ala 
15 

Leu Met Glu Glu 
30 

lie Arg Arg Gly 
45 

Asp Leu Tyr lie 



Val Pro Val Asp 
80 

Gly Glu Ala Asn 
95 

Leu Arg Pro Thr 
110 

Thr Ala Trp lie 
125 

Val Ala Val Ser 



Gin Met Phe Leu 
160 

Arg Val Leu Ala 
175 

Met Trp Leu Ala 
190 

Ser Leu Val Arg 
205 

Asp lie Ser Val 



Ala Glu Ala Leu 
240 

Cys Ser Gin Glu 
255 

Trp Asn Thr Tyr 
270 

Gin Leu Tyr Ala 
285 

Trp Asp Leu Val 



Glu Val Gly Glu 
320 
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Leu Val lie Gly Gly Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys 
325 330 335 

Asp Arg Glu Lys Tyr Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala 
340 345 350 

Tyr Arg Ser Gly Asp His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe 
355 360 365 

Val Gly Arg Val Asp Asp Gin Val Lys lie Gly Gly Arg Arg lie Glu 
370 375 380 

Leu Gly Glu Val Asp Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser 
385 390 395 400 

Ser Ala Val Val Val Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val 
405 410 415 

Ala Tyr Val Ser Leu Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val 
420 425 430 

Ala Thr Ala Arg Leu Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg 
435 440 445 

lie His Val Met Asp Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp 
450 455 460 

Lys Lys Ser Leu Pro Trp Pro -Leu**P,ro Gly Thr Val -Val >Glu Ala Asn 
465 470 475 480 

Asp Leu Ser Ala Thr Glu Ala Trp lie Ala Gin Glu Trp Val Asp lie 
485 490 495 

Leu Gly Thr Ser Val Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly 
500 505 510 

Gly Thr Ser Leu Ala Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys 
515 520 525 

Val Pro Thr Ala Ala Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu 
530 535 540 

Lys Phe Ala Glu Arg Val Glu Ala lie Ala Ala Asp Thr Gly lie Ser 
545 550 555 560 

Leu Glu Ala Pro Asn Gin Val Glu Glu Arg Val Val Lys Pro Val Ser 
565 570 575 

Phe Gly Thr Arg Val Met Gin Thr Leu lie Gin lie Pro lie Met Thr 
580 585 590 

Leu Gin Ala Ala Gin Trp lie Ala Trp Leu Leu Leu Gly Asn Asn lie 
595 600 605 

Met Ala Ala Leu Asp Phe Asp Trp Ala Val His Val Ser Trp Trp Leu 
610 615 620 



Val lie Gly Met lie Leu Val Phe Ala Thr Pro lie Gly Arg Leu Pro 
625 630 635 640 
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lie Gly Gly Trp 



Ser Tyr Pro Arg 
660 

Arg Leu Ala Asp 
675 

Val Asn Tyr Phe 
690 

Asp Leu His Ser 
705 

Asn Val Ser lie 



Gly Asp lie Leu 
740 

lie Gly Ala Arg 
755 

Ala His Leu Leu 
770 

Pro Gly Ser Arg 
785 

Lys His Arg Phe 



Pro Val Phe Gly 
820 

Ala Leu. Ala lie 
835 

Pro Leu Pro Leu 
850 

Leu Ala Ala Phe 
865 

Leu lie Gin lie 



Leu Gly Trp Gin 
900 

Thr Tyr Leu Phe 
915 

Arg Ser Leu Gly 
930 

Val Met Val Pro 
945 



Gly Ala Arg lie 
645 

Gly Gly Ser Thr 



Ala Ser Gly Ser 
680 

Ala Arg Ser Leu 
695 

Leu Pro Pro lie 
710 

Glu Gin Glu Val 
725 

Arg Val Gly Thr 



Ser Thr Leu Leu 
760 

Pro Gly Ser Thr 
775 

Trp Ala Gly Ser 
790 - 

Pro Thr Ser His 
805 

Ala Thr Ser lie 



Gly Ala Ala lie 
840 

lie Trp Gly Val 
855 

Phe Ala Tyr Thr 
870 

Gly lie Lys Gly 
885 

Val Trp Ala Val 



Pro Leu Tyr Ala 
920 

Ala Lys lie Gly 
935 

Lys Leu Ala Asp 
950 



lie Thr Arg Gly 
650 

His Leu Arg lie 
665 

Arg Asn lie Ser 



Gly Val Lys Met 
700 

Thr Gly Leu Leu 
715 

Asp Leu Arg Gly 
730 

lie Glu Val His 
745 

Pro Gly Thr Val 



Val Thr Gly Asp 
780 

Pro Ala Gin Lys 
795 

Pro Pro Arg Arg 
810 

Val Leu Ser Leu 
825 

Thr Leu Trp Leu 



Leu Val Phe Ala 
860 

Val Thr lie Trp 
875 

Gly Thr Ala Pro 
890 

Gin Arg Leu Met 
905 

Ser Gin Leu Thr 



Lys Asp Val Glu 
940 

He Arg Glu Gly 
955 



He Thr Pro Gly 
655 

Trp Ser Ala Glu 
670 

Gly Ala Thr Trp 
685 

Gly Lys Gly Val 



Thr Leu Gly Asn 
720 

Tyr Trp Leu Asp 
735 

Asp Asn Ala Arg 
750 

Val Gly Thr Gly 
765 

Lys Thr He Lys 



Val Gly Arg Ala 
• > 800 

Ser Arg Trp Val 
815 

Leu Pro Leu Gin 
830 

Ala Thr He Ser 
845 

Thr Val Gly Ala 



Val Leu Val Arg 
880 

Val Arg Ser Arg 
895 

Asp Asp Ala Arg 
910 

Pro Leu Trp Phe 
925 

He Ser Thr Ala 



Ala Phe Leu Ala 
960 



Asp Asp Thr Leu He Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu 
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965 970 975 

Ser Gly Glu Thr Arg Val Gly Lys Arg Ser Phe lie Gly Asn Ser Gly 
980 985 990 

lie Ala Gly Pro Glu Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val 
995 1000 1005 

Leu Ser Ser Thr Pro Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly 
1010 1015 1020 

Ser Pro Pro Glu Arg Met Arg Arg Val Thr Val Glu Val Asp Glu Gly 
1025 1030 1035 1040 

Glu Ala Lys Thr Tyr Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly 
1045 1050 1055 

Ala Val Glu Thr Ala Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu 
1060 1065 1070 

Ala Ala Leu Ser Leu Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn 
1075 1080 1085 

Met Trp lie Thr Trp Leu Leu Gly Gly Leu lie Leu Met Thr Val Gly 
1090 1095 1100 

Val Leu Ala Met Gly lie Thr Val Val Met Lys Trp Val Cys Val Gly 
1105 1110 1115 1120 

Lys His Lys Pro Ser Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu 
1125 1130 1135 

Asn Glu Leu Gin Asp Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe 
1140 1145 1150 

Leu Val Pro Asn Leu Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala 
1155 1160 1165 

Leu Gly Ala His lie Gly Arg Gly Ala Trp lie Glu Ser Tyr Trp Leu 
1170 1175 1180 

Pro Glu Thr Asp Leu Cys Tyr lie Gly Lys Gly Ala Thr Val Gly Pro 
1185 1190 1195 1200 

Gly Val Val Val Gin Thr His Leu Phe Gin Asp Arg Val Met Ser Leu 
1205 1210 1215 

Asp Thr Val Thr Val Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val 
1220 1225 1230 

Ala Leu Pro Ala Ser Leu lie Asp Ala Ser Ala Thr lie Gly Pro Gly 
1235 1240 1245 

Ser Leu Val Met Arg Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin 
1250 1255 1260 

Gly Asn Pro lie Glu Pro Trp Ser Asn Ser 
1265 1270 



<210> 227 
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<211> 3945 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (3922) 
<223> FRXA01499 

<400> 227 

gcagcaatta tctccaccga agaggactaa atataacgtg gcattgagca gtgttccagc 60 

acagttcctg agatccgccc aggcgccccc gaagcgtact ttg tgg gac gtc tta 115 

Leu Trp Asp Val Leu 

1 5 

gaa tec gtc gec tct act tat cct gag gca gca get att gac gat ggc 163 

Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala Ala lie Asp Asp Gly 

10 15 20 

cag gtg ttg acc tac gca gag ttg atg gaa gaa gtc acc gcg ttg get 211 
Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu Val Thr Ala Leu Ala 
25 30 35 

gat tec att cat gca cag ggc att cgc cgt ggt gat cgc ate ggt att 259 
Asp Ser lie His Ala Gin Gly lie Arg Arg Gly Asp Arg lie Gly lie 
40 45 50 

cgc atg ccg tct ggt-acg~cgt gac ctt tac ate get att ttg gcc.act 307 
Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr lie Ala lie Leu Ala Thr 
55 60 65 

etc get get ggt get get tac gtg cca gtt gat gca gat gat cct gaa 355 
Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp Ala Asp Asp Pro Glu 
70 75 80 85 

gag cgc gec gag atg gtg ttt ggt gaa gca aat att aat gcg ctt ttc 403 
Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn lie Asn Ala Leu Phe 
90 95 100 

gac gee acc ggc ttc cat atg ctt cgc ccg acc gcg ggc ggc gat acc 451 
Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr Ala Gly Gly Asp Thr 
105 110 115 

cgt aga cca cgc ttg gat gat acg gcg tgg att ate ttt act tec ggt 499 
Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp lie lie Phe Thr Ser Gly 
120 125 130 

tec acc ggc aag cct aag ggt gtg get gtg tec cac cgt tea get gcg 547 
Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser His Arg Ser Ala Ala 
135 140 145 

get ttc gtg gat gee gaa gca caa atg ttc ctt gtc gat cac cct tec 595 
Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu Val Asp His Pro Ser 
150 155 160 165 

ggc ccc ctt ggc cca gaa gac cga gtc ctt gcg gga ttg tct gta gee 643 
Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala Gly Leu Ser Val Ala 
170 175 180 



ttt gac gca tct tgt gag gaa atg tgg ttg gee tgg ggc cac ggc gec 



691 
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Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala Trp Gly His Gly Ala 
185 190 195 

tgc ttg gtg cca gca cca cgc tec eta gtc cgt tec ggt atg gac ttg 739 
Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg Ser Gly Met Asp Leu 
200 205 * 210 

ggc cca tgg ctg att cgc cgc gac ate agt gtc gtc tec acc gtc cca 787 
Gly Pro Trp Leu lie Arg Arg Asp lie Ser Val Val Ser Thr Val Pro 
215 220 225 

act ctg get ggt ctg tgg cca gca gaa gca ttg tea cag gtc cgc ttg 835 
Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu Ser Gin Val Arg Leu 
230 235 240 245 

etc ate gtc ggc ggc gag get tgc teg cag gag etc gtt gaa cgc tta 883 
Leu lie Val Gly Gly Glu Ala Cys Ser Gin Glu Leu Val Glu Arg Leu 
250 255 260 

teg acg cct gac cgc gag gtg tgg aac act tac ggc ccc acc gaa gca 931 
Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr Gly Pro Thr Glu Ala 
265 270 275 

acg gtg gtt gee tgt ggc act caa etc tat get ggt cag cca gtg ggc 979 
Thr Val Val Ala Cys Gly Thr Gin Leu Tyr Ala Gly Gin Pro Val Gly 
280 285 290 

att ggt ttg cca ctt get ggt tgg gat.ctt gtt gtt gtc gac gat gec 1027 
lie Gly Leu Pro Leu Ala Gly Trp Asp Leu Val Val Val Asp Asp Ala 
295 300 305 

ggc gaa cct gtc gga ate ggc gag gtc ggc gaa ttg gtc ate ggt ggt 107 5 
Gly Glu Pro Val Gly lie Gly Glu Val Gly Glu Leu Val He Gly Gly 
310 315 320 325 

gtg ggt ctt gca cgc tac ctt gat cca gaa aaa gac cgc gag aag tat 1123 
Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys Asp Arg Glu Lys Tyr 
330 335 340 

gcg cca ctg aag tct gtt ggt tgg acc cgc get tat cgt tec ggt gac 1171 
Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala Tyr Arg Ser Gly Asp 
345 350 355 

cac gtt cgt ctg gaa gaa gat ggc etc tac ttt gtg ggc cgc gtt gat 1219 
His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe Val Gly Arg Val Asp 
360 365 370 

gat cag gtg aaa ate ggc ggt cga cgc ate gag etc ggt gaa gtt gat 12 67 
Asp Gin Val Lys He Gly Gly Arg Arg He Glu Leu Gly Glu Val Asp 
375 380 385 

gee aat gtg gca gcg ctt tec aac gtt cgt tec tec gca gtg gtt gtt 1315 
Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser Ser Ala Val Val Val 
390 395 400 405 

cag acc act ggt gcg gat caa aaa gtt ctg gtt gca tac gtt tct ttg 1363 
Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val Ala Tyr Val Ser Leu 
410 415 420 

gaa gat get gca get gga ttt gat cac aac gtc gcg act gee cga etc 1411 
Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val Ala Thr Ala Arg Leu 
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425 430 435 

acc gaa acc atg cct get get ttg gtt ccg cgc att cac gtg atg gat 1459 
Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg He His Val Met Asp 
440 445 450 

gat ctg cct gtc acc acc tec ggc aag gtt gat aag aag tct ttg ccg 1507 
Asp Leu Pro Val Thr Thr Ser Gly Lys Val Asp Lys Lys Ser Leu Pro 
455 460 465 

tgg cct ctt cct ggc acc gtg gtg gaa get aat gac etc age gca acg 1555 
Trp Pro Leu Pro Gly Thr Val Val Glu Ala Asn Asp Leu Ser Ala Thr 
470 475 480 485 

gaa gcg tgg att get cag gaa tgg gtc gat ate etc ggc act tct gtg 1603 
Glu Ala Trp He Ala Gin Glu Trp Val Asp He Leu Gly Thr Ser Val 
490 495 500 

age age aaa gac gee gac ttc ttc tec ctt ggc ggt acc tct etc gcg 1651 
Ser Ser Lys Asp Ala Asp Phe Phe Ser Leu Gly Gly Thr Ser Leu Ala 
505 510 515 

get gcg act ttg gtt ggc egg gta cgc gca aag gtt ccc acc get gcg 1699 
Ala Ala Thr Leu Val Gly Arg Val Arg Ala Lys Val Pro Thr Ala Ala 
520 525 530 

gtg cgt gat ctt tac gat cac cct cgc ttg gag aaa ttc gee gag cgt 1747 
Val Arg Asp Leu Tyr Asp His Pro Arg Leu Glu. Lys Phe Ala Glu Arg 
535 540 ^ 545 

gtc gag get ate gee gee gac act ggc att tct ttg gag gcg cca aac 1795 
Val Glu Ala He Ala Ala Asp Thr Gly He Ser Leu Glu Ala Pro Asn 
550 555 560 565 

cag gtg gag gag cgc gtc gtc aag cct gtt tct ttt ggc act cgt gtg 1843 
Gin Val Glu Glu Arg Val Val Lys Pro Val Ser Phe Gly Thr Arg Val 
570 575 580 

atg cag acc etc ate cag att ccg ate atg acg ctg caa gca gca cag 1891 
Met Gin Thr Leu He Gin He Pro He Met Thr Leu Gin Ala Ala Gin 
585 590 595 

tgg att gca tgg ttg ctg ttg ggc aac aac ate atg gca gcg ctt gat 1939 
Trp He Ala Trp Leu Leu Leu Gly Asn Asn He Met Ala Ala Leu Asp 
600 605 610 

ttc gat tgg get gtt cat gtc tec tgg tgg ctt gtc ate ggc atg att 1987 
Phe Asp Trp Ala Val His Val Ser Trp Trp Leu Val He Gly Met He 
615 620 625 

ttg gtg ttc get acc ccg att ggt cgc ttg ccg ate ggc ggt tgg ggc 2035 
Leu Val Phe Ala Thr Pro He Gly Arg Leu Pro He Gly Gly Trp Gly 
630 635 640 645 

gee cgc ate ate acc cgt ggc ata act cct ggc tec tac cct cgt ggc 2 083 
Ala Arg He He Thr Arg Gly He Thr Pro Gly Ser Tyr Pro Arg Gly 
650 655 660 

ggt tec act cac ctg cgc att tgg tec gee gag cgc ctt get gat gee 2131 
Gly Ser Thr His Leu Arg He Trp Ser Ala Glu Arg Leu Ala Asp Ala 
665 670 675 
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tct ggc tct cgc aat att tct ggc gca acc tgg gtg aac tac ttc gcg 2179 
Ser Gly Ser Arg Asn lie Ser Gly Ala Thr Trp Val Asn Tyr Phe Ala 
680 685 690 

cgt tec ctg ggt gtg aag atg ggc aag ggc gtg gat ctt cac tec ctg 2227 
Arg Ser Leu Gly Val Lys Met Gly Lys Gly Val Asp Leu His Ser Leu 
695 700 705 

cca cca ate act ggc ctt ttg acc ttg ggc aac aat gtt tec ate gag 2275 
Pro Pro lie Thr Gly Leu Leu Thr Leu Gly Asn Asn Val Ser lie Glu 
710 715 720 725 

caa gaa gtt gac ctt cgt ggc tac tgg etc gac ggc gat ate ctg cgt 2323 
Gin Glu Val Asp Leu Arg Gly Tyr Trp Leu Asp Gly Asp lie Leu Arg 
730 735 740 

gta ggc acc att gag gtc cat gac aac get cgc ate ggc get cgt tec 2371 
Val Gly Thr lie Glu Val His Asp Asn Ala Arg lie Gly Ala Arg Ser 
745 750 755 

acc ctg ctt ccc ggc acc gtg gtg ggc acc ggc get cac ctg ctg cct 2419 
Thr Leu Leu Pro Gly Thr Val Val Gly Thr Gly Ala His Leu Leu Pro 
760 765 770 

ggt tea aca gtg act ggt gat aag acc ate aag cct ggt tct cgt tgg 2467 
Gly Ser Thr Val Thr Gly Asp Lys Thr lie Lys Pro Gly Ser Arg Trp 
775 780 785 

get ggc tec cct gca caa aag gtg ggt cgt gca aag cac egg ttc cca 2 515 
Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala Lys His Arg Phe Pro 
790 795 800 805 

acc tec cat cct cca cgc agg tec egg tgg gtt ccg gtg ttc ggc gcg 2563 
Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val Pro Val Phe Gly Ala 
810 815 820 

acc tec ate gtg ttg teg ctg ctg cca ctt cag get etc get att ggc 2611 
Thr Ser lie Val Leu Ser Leu Leu Pro Leu Gin Ala Leu Ala lie Gly 
825 830 835 

get get ate acc ttg tgg ctg gec acg att age ccg ctt cca ctg ate 2659 
Ala Ala lie Thr Leu Trp Leu Ala Thr lie Ser Pro Leu Pro Leu lie 
840 845 850 

tgg ggt gtg ctg gtt ttt get acc gtc ggc gcg ttg get gcg ttc ttt 2707 
Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala Leu Ala Ala Phe Phe 
855 860 865 

get tac acc gtg acc ate tgg gtg ctt gtc cgt ttg ate cag ate ggc 2755 
Ala Tyr Thr Val Thr lie Trp Val Leu Val Arg Leu lie Gin lie Gly 
870 875 880 885 

ate aag ggc ggc acc gca cca gtg agg tec cgt ctt ggt tgg cag gtc 2803 
lie Lys Gly Gly Thr Ala Pro Val Arg Ser Arg Leu Gly Trp Gin Val 
890 895 900 

tgg gca gtt caa cgc etc atg gac gat gee cgc acc tat etc ttc ccg 2851 
Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg Thr Tyr Leu Phe Pro 
905 910 915 
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etc tac gca tec caa ctg ace cca ctg tgg ttc cgc age ttg ggc gcg 2899 
Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe Arg Ser Leu Gly Ala 
920 925 930 

aag ate ggc aag gat gtt gag ate tec ace gcg gtg atg gtt cct aaa 2 947 
Lys lie Gly Lys Asp Val Glu lie Ser Thr Ala Val Met Val Pro Lys 
935 940 945 

ctg get gat ate cgc gaa ggc gca ttc ctg gec gat gac ace etc ate 2995 
Leu Ala Asp lie Arg Glu Gly Ala Phe Leu Ala Asp Asp Thr Leu lie 
950 955 960 965 

ggt ggc tat gag ctg ggt aat ggt tgg ctg etc agt ggt gaa ace cgc 3 043 
Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu Ser Gly Glu Thr Arg 
970 975 980 

gtg ggt aag cgt tec ttc att ggt aac tct ggc ate gca gga cct gag 3 091 
Val Gly Lys Arg Ser Phe lie Gly Asn Ser Gly lie Ala Gly Pro Glu 
985 990 995 

cgc aag etc get aag aac tec ctg gtt gca gtg etc tec tec ace ccg 3139 
Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val Leu Ser Ser Thr Pro 
1000 1005 1010 

aag aag get aag gee aac tec aac tgg tgg ggt tec cct cca gag cgc 3187 
Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly Ser Pro Pro Glu Arg 
1015 1020 1025 

atg cgt cgt gtc act. gtc gaa gtt - gat gag ggc gaa gca aag.acc tac 3235 
Met Arg Arg Val Thr Val Glu Val Asp Glu Gly Glu Ala Lys Thr Tyr 
1030 1035 1040 1045 

age cct ggc ttt ggt gtg aag ttt gca cgt ggc gcg gtg gaa ace gca 3283 
Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly Ala Val Glu Thr Ala 
1050 1055 1060 

cgt ctg ctt get cca ata ace tct ggt gtg ttg get gcg ctg tea ctg 3331 
Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu Ala Ala Leu Ser Leu 
1065 1070 1075 

ctg etc atg cag tac ctg etc act gag ttc aac atg tgg ate acc tgg 3379 
Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn Met Trp lie Thr Trp 
1080 1085 1090 

ttg ctt ggc gga ctg ate etc atg acg gtt ggt gtg etc gee atg ggc 3427 
Leu Leu Gly Gly Leu lie Leu Met Thr Val Gly Val Leu Ala Met Gly 
1095 1100 1105 

att acg gtt gtg atg aag tgg gtt tgc gtc ggc aag cat aag ccg tct 3475 
lie Thr Val Val Met Lys Trp Val Cys Val Gly Lys His Lys Pro Ser 
1110 1115 1120 1125 

gag cac cct etc ttc age cgc ttt gtg tgg ctg aat gag ctg caa gat 3523 
Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu Asn Glu Leu Gin Asp 
1130 1135 1140 

gcg ttc gtg gaa tec gtg get ggc cca tgg ttc etc gtg ccc aac ctg 3571 
Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe Leu Val Pro Asn Leu 
1145 1150 1155 

ggc acc ggc gcg ctg aac gee ggc atg age gcg ctt ggc gca cac ate 3 619 
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Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala Leu Gly Ala His lie 
1160 1165 1170 

ggc cgt ggc gca tgg ate gaa tec tac tgg ctg ccg gaa ace gac etc 3 667 
Gly Arg Gly Ala Trp lie Glu Ser Tyr Trp Leu Pro Glu Thr Asp Leu 
1175 1180 1185 

tgc tac ate ggc aag ggc gca acc gtg ggc cct ggc gtg gtc gtg cag 3715 
Cys Tyr lie Gly Lys Gly Ala Thr Val Gly Pro Gly Val Val Val Gin 
1190 1195 1200 1205 

acc cac etc ttc cag gac cgc gtg atg age eta gat acg gtg acc gtc 3763 
Thr His Leu Phe Gin Asp Arg Val Met Ser Leu Asp Thr Val Thr Val 
1210 1215 1220 

get gac ggc gee acc eta gcg gac cac tec gtt gee ctt cct get teg 3811 
Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val Ala Leu Pro Ala Ser 
1225 1230 1235 

ctt ate gac gee tec gec acc ate ggc cca ggc teg ctg gtg atg cgc 3859 
. Leu lie Asp Ala Ser Ala Thr lie Gly Pro Gly Ser Leu Val Met Arg 
1240 1245 1250 

ggc gac aag gta cca gcg cat acc cgc tgg caa ggc aac cca att gag 3 907 
Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin Gly Asn Pro lie Glu 
1255 1260 1265 

ccg tgg age aac tct taaataacaa caatcagccg gat 3945 

Pro Trp Ser Asn Ser 

1270 



<210> 228 
<211> 1274 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 228 

Leu Trp Asp Val Leu Glu Ser Val Ala Ser Thr Tyr Pro Glu Ala Ala 
1 5 10 15 

Ala lie Asp Asp Gly Gin Val Leu Thr Tyr Ala Glu Leu Met Glu Glu 
20 25 30 

Val Thr Ala Leu Ala Asp Ser lie His Ala Gin Gly lie Arg Arg Gly 
35 40 45 

Asp Arg lie Gly lie Arg Met Pro Ser Gly Thr Arg Asp Leu Tyr lie 
50 55 60 

Ala lie Leu Ala Thr Leu Ala Ala Gly Ala Ala Tyr Val Pro Val Asp 
65 70 75 80 

Ala Asp Asp Pro Glu Glu Arg Ala Glu Met Val Phe Gly Glu Ala Asn 
85 90 95 

lie Asn Ala Leu Phe Asp Ala Thr Gly Phe His Met Leu Arg Pro Thr 
100 105 110 



Ala Gly Gly Asp Thr Arg Arg Pro Arg Leu Asp Asp Thr Ala Trp lie 
115 120 125 
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lie Phe Thr Ser Gly Ser Thr Gly Lys Pro Lys Gly Val Ala Val Ser 
130 135 140 

His Arg Ser Ala Ala Ala Phe Val Asp Ala Glu Ala Gin Met Phe Leu 
145 150 155 160 

Val Asp His Pro Ser Gly Pro Leu Gly Pro Glu Asp Arg Val Leu Ala 
165 170 175 

Gly Leu Ser Val Ala Phe Asp Ala Ser Cys Glu Glu Met Trp Leu Ala 
180 185 190 

Trp Gly His Gly Ala Cys Leu Val Pro Ala Pro Arg Ser Leu Val Arg 
195 200 205 

Ser Gly Met Asp Leu Gly Pro Trp Leu lie Arg Arg Asp lie Ser Val 
210 215 220 

Val Ser Thr Val Pro Thr Leu Ala Gly Leu Trp Pro Ala Glu Ala Leu 
225 230 235 240 

Ser Gin Val Arg Leu Leu lie Val Gly Gly Glu Ala Cys Ser Gin Glu 
245 250 255 

Leu Val Glu Arg Leu Ser Thr Pro Asp Arg Glu Val Trp Asn Thr Tyr 
260 265 270 

Gly Pro Thr Glu Ala Thr Val Val .Ala Cys Gly Thr Gin Leu Tyr Ala 
275 280 285 

Gly Gin Pro Val Gly lie Gly Leu Pro Leu Ala Gly Trp Asp Leu Val 
290 295 300 

Val Val Asp Asp Ala Gly Glu Pro Val Gly lie Gly Glu Val Gly Glu 
305 310 315 320 

Leu Val lie Gly Gly Val Gly Leu Ala Arg Tyr Leu Asp Pro Glu Lys 
325 330 335 

Asp Arg Glu Lys Tyr Ala Pro Leu Lys Ser Val Gly Trp Thr Arg Ala 
340 345 350 

Tyr Arg Ser Gly Asp His Val Arg Leu Glu Glu Asp Gly Leu Tyr Phe 
355 360 365 

Val Gly Arg Val Asp Asp Gin Val Lys lie Gly Gly Arg Arg lie Glu 
370 375 380 

Leu Gly Glu Val Asp Ala Asn Val Ala Ala Leu Ser Asn Val Arg Ser 
385 390 395 400 

Ser Ala Val Val Val Gin Thr Thr Gly Ala Asp Gin Lys Val Leu Val 
405 410 415 

Ala Tyr Val Ser Leu Glu Asp Ala Ala Ala Gly Phe Asp His Asn Val 
420 425 430 

Ala Thr Ala Arg Leu Thr Glu Thr Met Pro Ala Ala Leu Val Pro Arg 
435 440 445 
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lie His Val Met 
450 

Lys Lys Ser Leu 
465 

Asp Leu Ser Ala 



Leu Gly Thr Ser 
500 

Gly Thr Ser Leu 
515 

Val Pro Thr Ala 
530 

Lys Phe Ala Glu 
545 

Leu Glu Ala Pro 



Phe Gly Thr Arg 
580 

Leu Gin Ala Ala 
595 

Met Ala Ala Leu 
610 

Val lie Gly Met 
625 

lie Gly Gly Trp 



Ser Tyr Pro Arg 
660 

Arg Leu Ala Asp 
675 

Val Asn Tyr Phe 
690 

Asp Leu His Ser 
705 

Asn Val Ser lie 



Gly Asp lie Leu 
740 

lie Gly Ala Arg 
755 



Asp Asp Leu Pro 
455 

Pro Trp Pro Leu 
470 

Thr Glu Ala Trp 
485 

Val Ser Ser Lys 



Ala Ala Ala Thr 
520 

Ala Val Arg Asp 
535 

Arg .Val Glu Ala 
550 

Asn Gin Val Glu 
565 

Val Met Gin Thr 



Gin Trp lie Ala 
600 

Asp Phe Asp Trp 
615 

lie Leu Val Phe 
630 

Gly Ala Arg lie 
645 

Gly Gly Ser Thr 



Ala Ser Gly Ser 
680 

Ala Arg Ser Leu 
695 

Leu Pro Pro lie 
710 

Glu Gin Glu Val 
725 

Arg Val Gly Thr 



Ser Thr Leu Leu 
760 



Val Thr Thr Ser 
460 

Pro Gly Thr Val 
475 

lie Ala Gin Glu 
490 

Asp Ala Asp Phe 
505 

Leu Val Gly Arg 



Leu Tyr Asp His 
540 

lie Ala Ala Asp 
555 

Glu Arg Val Val 
570 

Leu lie Gin lie 
585 

Trp Leu Leu Leu 



Ala Val His Val 
620 

Ala Thr Pro lie 
635 

lie Thr Arg Gly 
650 

His Leu Arg lie 
665 

Arg Asn lie Ser 



Gly Val Lys Met 
700 

Thr Gly Leu Leu 
715 

Asp Leu Arg Gly 
730 

lie Glu Val His 
745 

Pro Gly Thr Val 



Gly Lys Val Asp 



Val Glu Ala Asn 
480 

Trp Val Asp lie 
495 

Phe Ser Leu Gly 
510 

Val Arg Ala Lys 
525 

Pro Arg Leu Glu 



Thr Gly lie Ser 
560 

Lys Pro Val Ser 
575 

Pro lie Met Thr 
590 

Gly Asn Asn lie 
605 

Ser Trp Trp Leu 



Gly Arg Leu Pro 
640 

lie Thr Pro Gly 
655 

Trp Ser Ala Glu 
670 

Gly Ala Thr Trp 
685 

Gly Lys Gly Val 



Thr Leu Gly Asn 
720 

Tyr Trp Leu Asp 
735 

Asp Asn Ala Arg 
750 

Val Gly Thr Gly 
765 



Ala His Leu Leu Pro Gly Ser Thr Val Thr Gly Asp Lys Thr lie Lys 
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770 775 780 

Pro Gly Ser Arg Trp Ala Gly Ser Pro Ala Gin Lys Val Gly Arg Ala 
785 790 795 800 

Lys His Arg Phe Pro Thr Ser His Pro Pro Arg Arg Ser Arg Trp Val 
805 810 815 

Pro Val Phe Gly Ala Thr Ser lie Val Leu Ser Leu Leu Pro Leu Gin 
820 825 830 

Ala Leu Ala lie Gly Ala Ala lie Thr Leu Trp Leu Ala Thr lie Ser 
835 840 845 

Pro Leu Pro Leu lie Trp Gly Val Leu Val Phe Ala Thr Val Gly Ala 
850 855 860 

Leu Ala Ala Phe Phe Ala Tyr Thr Val Thr lie Trp Val Leu Val Arg 
865 870 875 880 

Leu lie Gin lie Gly lie Lys Gly Gly Thr Ala Pro Val Arg Ser Arg 
885 890 895 

Leu Gly Trp Gin Val Trp Ala Val Gin Arg Leu Met Asp Asp Ala Arg 
900 905 910 

Thr Tyr Leu Phe Pro Leu Tyr Ala Ser Gin Leu Thr Pro Leu Trp Phe 
915 920 925 

Arg Ser Leu Gly Ala Lys lie Gly Lys Asp Val Glu lie Ser Thr Ala 
930 935 940 

Val Met Val Pro Lys Leu Ala Asp lie Arg Glu Gly Ala Phe Leu Ala 
945 950 955 960 

Asp Asp Thr Leu lie Gly Gly Tyr Glu Leu Gly Asn Gly Trp Leu Leu 
965 970 975 

Ser Gly Glu Thr Arg Val Gly Lys Arg Ser Phe lie Gly Asn Ser Gly 
980 985 990 

lie Ala Gly Pro Glu Arg Lys Leu Ala Lys Asn Ser Leu Val Ala Val 
995 1000 1005 

Leu Ser Ser Thr Pro Lys Lys Ala Lys Ala Asn Ser Asn Trp Trp Gly 
1010 1015 1020 

Ser Pro Pro Glu Arg Met Arg Arg Val Thr Val Glu Val Asp Glu Gly 
1025 1030 1035 1040 

Glu Ala Lys Thr Tyr Ser Pro Gly Phe Gly Val Lys Phe Ala Arg Gly 
1045 1050 1055 

Ala Val Glu Thr Ala Arg Leu Leu Ala Pro lie Thr Ser Gly Val Leu 
1060 1065 1070 

Ala Ala Leu Ser Leu Leu Leu Met Gin Tyr Leu Leu Thr Glu Phe Asn 
1075 1080 1085 

Met Trp He Thr Trp Leu Leu Gly Gly Leu He Leu Met Thr Val Gly 
1090 1095 1100 
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Val Leu Ala Met Gly lie Thr Val Val Met Lys Trp Val Cys Val Gly 
1105 1110 1115 1120 

Lys His Lys Pro Ser Glu His Pro Leu Phe Ser Arg Phe Val Trp Leu 
1125 1130 1135 

Asn Glu Leu Gin Asp Ala Phe Val Glu Ser Val Ala Gly Pro Trp Phe 
1140 1145 1150 

Leu Val Pro Asn Leu Gly Thr Gly Ala Leu Asn Ala Gly Met Ser Ala 
1155 1160 1165 

Leu Gly Ala His lie Gly Arg Gly Ala Trp lie Glu Ser Tyr Trp Leu 
1170 1175 1180 

Pro Glu Thr Asp Leu Cys Tyr lie Gly Lys Gly Ala Thr Val Gly Pro 
1185 1190 1195 1200 

Gly Val Val Val Gin Thr His Leu Phe Gin Asp Arg Val Met Ser Leu 
1205 1210 1215 

Asp Thr Val Thr Val Ala Asp Gly Ala Thr Leu Ala Asp His Ser Val 
1220 1225 1230 

Ala Leu Pro Ala Ser Leu lie Asp Ala Ser Ala Thr lie Gly Pro Gly 
1235 1240 1245 

Ser Leu Val Met Arg^-Gly Asp Lys Val Pro Ala His Thr Arg Trp Gin. 
1250 1255 1260 

Gly Asn Pro lie Glu Pro Trp Ser Asn Ser 
1265 1270 



<210> 229 
<211> 2025 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (2002) 
<223> RXN00787 

<400> 229 

ccagcccgcc caataaataa tttctctctt ctaattgcgg agcctcatat attgagtacg 60 

gtattttgaa acaccttcag cccccttttt aggagccaca gtg tct cag cct etc 115 

Val Ser Gin Pro Leu 
1 5 

age aag cgt etc age ata cga aaa gca etc gee age gee ttc ata gtt 163 
Ser Lys Arg Leu Ser lie Arg Lys Ala Leu Ala Ser Ala Phe lie Val 
10 15 20 

gcg ctg gcg ttt teg ctt tec cca gta gee aaa gee caa gee aat gaa 211 
Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys Ala Gin Ala Asn Glu 
25 30 35 



act ccg acg atg ate gtg ttg gac aat 



tea ggc tec atg aca get caa 



259 
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Thr Pro Thr Met lie Val Leu Asp Asn Ser Gly Ser Met Thr Ala Gin 
40 45 50 

gat gcc ggc gga cag acc cgt ate gat gca gca aaa caa gec tec act 3 07 
Asp Ala Gly Gly Gin Thr Arg lie Asp Ala Ala Lys Gin Ala Ser Thr 
55 60 65 

cag tta att aat gac ate tec gac cgc acc gac gta ggt ctg acc tac 355 
Gin Leu lie Asn Asp lie Ser Asp Arg Thr Asp Val Gly Leu Thr Tyr 
70 75 80 85 

tac ggc gga aac acc ggc gaa aca gaa gca gac gtt gag atg gga tgc 403 
Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp Val Glu Met Gly Cys 
90 95 100 

caa gac gtc acc ate ctt ggc ggc ccc tec cga gga aat gca gac acc 451 
Gin Asp Val Thr lie Leu Gly Gly Pro Ser Arg Gly Asn Ala Asp Thr 
105 110 115 

tta att gac acg ate aac age ctg cag cct cga ggc ttc acc ccc ate 499 
Leu lie Asp Thr lie Asn Ser Leu Gin Pro Arg Gly Phe Thr Pro lie 
120 125 130 

ggc aaa gca etc acc gat acc gcc gcc gag etc ccc gaa ggc gga aac 547 
Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu Pro Glu Gly Gly Asn 
135 140 145 

att gtg ttg gtc tec gat ggc ate gcc aac tgc acc cca ccg gat gtc 595 
lie Val Leu Val Ser Asp .Gly lie Ala Asn Cys Thr Pro Pro Asp Val 
150 155 160 165 

tgc gaa gta gcc caa gaa ctg get caa agt gga ate aac ctg gtt ate 643 
Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly lie Asn Leu Val lie 
170 175 180 

aac acc ate gga eta aat gtt gat cca gca gcg cgc gaa gaa ctg gag 691 
Asn Thr lie Gly Leu Asn Val Asp Pro Ala Ala Arg Glu Glu Leu Glu 
185 190 195 

tgc ate get gga gtc ggt ggt ggc act tac gcg gat get tec gac gcg 73 9 
Cys lie Ala Gly Val Gly Gly Gly Thr Tyr Ala Asp Ala Ser Asp Ala 
200 205 210 

cag age ctt acc gat gcg ctg aca cga gcc gcc agt agg caa tac aac 787 
Gin Ser Leu Thr Asp Ala Leu Thr Arg Ala Ala Ser Arg Gin Tyr Asn 
215 220 225 

tct tac acc tec gat gtg aca aaa att gat ggg gca teg gaa caa age 835 
Ser Tyr Thr Ser Asp Val Thr Lys lie Asp Gly Ala Ser Glu Gin Ser 
230 235 240 245 

gca gcc gta gaa att gat gag gat aca gaa eta ttc etc acc gac ctg 883 
Ala Ala Val Glu lie Asp Glu Asp Thr Glu Leu Phe Leu Thr Asp Leu 
250 255 260 

cca caa gaa tec cgc ttt tgg aaa ate cct gta gag cca ggt gaa acc 931 
Pro Gin Glu Ser Arg Phe Trp Lys lie Pro Val Glu Pro Gly Glu Thr 
265 270 275 



ate tea gtt tct gcc aac aca gtt acc gac cca aca gta etc acc atg 979 
lie Ser Val Ser Ala Asn Thr Val Thr Asp Pro Thr Val Leu Thr Met 
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280 285 290 

ggg caa ggc gga ate aag ctt gaa gec caa etc cat act gaa gag get 1027 
Gly Gin Gly Gly lie Lys Leu Glu Ala Gin Leu His Thr Glu Glu Ala 
295 300 305 

cca caa tac ggc ctg cgt ggt egg tgc act egg gtc tea ttt gat aat 1075 
Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr Arg Val Ser Phe Asp Asn 
310 315 320 325 

ttc aag ccc ggc ctt ggt gta cgc gga ate caa aac gcg tec gtt gca 1123 
Phe Lys Pro Gly Leu Gly Val Arg Gly lie Gin Asn Ala Ser Val Ala 
330 335 340 

tea aaa gaa gtg ggc ace aac aac tgt gac acc gat gee ate tac etc 1171 
Ser Lys Glu Val Gly Thr Asn Asn Cys Asp Thr Asp Ala lie Tyr Leu 
345 350 355 

gaa att tct aga age gga gat tac etc aac ggg cag gac att cca acg 1219 
Glu lie Ser Arg Ser Gly Asp Tyr Leu Asn Gly Gin Asp lie Pro Thr 
360 365 370 

gaa ate acc ate gag cgc ttc gga aaa gta gat gaa tea aca ate gga 12 67 
Glu lie Thr lie Glu Arg Phe Gly Lys Val Asp Glu Ser Thr lie Gly 
375 380 385 

aat gtc aca gag gaa cat age tec gtc gat ctt acc gag get gca gca 1315. 
Asn Val Thr Glu Glu His Ser Ser Val Asp Leu Thr Glu Ala Ala Ala 
390 395 400 405 

tea gag gca cac cct gtc aca cct ggc cag tgg ttc aca teg gee get 1363 
Ser Glu Ala His Pro Val Thr Pro Gly Gin Trp Phe Thr Ser Ala Ala 
410 415 420 

gat eta gat ccc gca ggt gag aaa gtc tec tec ate ate gtt cca gga 1411 
Asp Leu Asp Pro Ala Gly Glu Lys Val Ser Ser lie lie Val Pro Gly 
425 430 435 

gaa acc cac ttc tat gcg ctg cct gtc gac tac ggc caa gaa ctg cgc 1459 
Glu Thr His Phe Tyr Ala Leu Pro Val Asp Tyr Gly Gin Glu Leu Arg 
440 445 450 

gca get gta gaa aca act ttt gac caa ate gac agt tec gcg ctt ggc 1507 
Ala Ala Val Glu Thr Thr Phe Asp Gin lie Asp Ser Ser Ala Leu Gly 
455 460 465 

acg cat ctt tat ate caa gcg ttc age cca aac egg gca gag ata gag 1555 
Thr His Leu Tyr lie Gin Ala Phe Ser Pro Asn Arg Ala Glu lie Glu 
470 475 480 485 

etc acc aat aga gat acg tea tat gcg gac gac aac ggg etc aaa act 1603 
Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp Asp Asn Gly Leu Lys Thr 
490 495 500 

ttt gga ttc ttc acc cca gtg agt gca gca aat ttg ttc gag aaa agt 1651 
Phe Gly Phe Phe Thr Pro Val Ser Ala Ala Asn Leu Phe Glu Lys Ser 
505 510 515 

tct caa ggc ata teg eta agg age cca tgg caa ggt ggc acc caa tac 1699 
Ser Gin Gly lie Ser Leu Arg Ser Pro Trp Gin Gly Gly Thr Gin Tyr 
520 525 530 



BGI-132CP 



378 



etc gca gtg aca tac eta cca agt ggt caa gat gaa gat gta tec gca 1747 
Leu Ala Val Thr Tyr Leu Pro Ser Gly Gin Asp Glu Asp Val Ser Ala 
535 540 545 

act gat cag ctg ccc aca ttg gaa tat gaa etc gtg gca gaa gcg ttt 1795 
Thr Asp Gin Leu Pro Thr Leu Glu Tyr Glu Leu Val Ala Glu Ala Phe 
550 555 560 565 

gga gac cct gtt gac cca ccg gtt ttc get tea ttg acg gga gca ace 1843 
Gly Asp Pro Val Asp Pro Pro Val Phe Ala Ser Leu Thr Gly Ala Thr 
570 575 580 

cca age ace tec ace ccc cca tea gat gtt gcg gaa gat gaa caa ate 1891 
Pro Ser Thr Ser Thr Pro Pro Ser Asp Val Ala Glu Asp Glu Gin lie 
585 590 595 

tec gag gca aca gaa gaa gac tea age agt ttc ccc ate gtg tgg att 1939 
Ser Glu Ala Thr Glu Glu Asp Ser Ser Ser Phe Pro lie Val Trp lie 
600 605 610 

ctg ggt gtc att ggc tta ggc ata ate att ggt ttg ate ttt gcg 1987 
Gly Leu Gly Val lie Gly Leu Gly lie lie lie Gly Leu lie Phe Ala 
615 620 625 

ctg aga aga aag aat taagccctaa aagataaaga gtc 2 025 

Leu Arg Arg Lys Asn 

630 



<210> 230 
<211> 634 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 230 

Val Ser Gin Pro Leu Ser Lys Arg Leu Ser lie Arg Lys Ala Leu Ala 
15 10 15 

Ser Ala Phe lie Val Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys 
20 25 30 

Ala Gin Ala Asn Glu Thr Pro Thr Met lie Val Leu Asp Asn Ser Gly 
35 40 45 

Ser Met Thr Ala Gin Asp Ala Gly Gly Gin Thr Arg lie Asp Ala Ala 
50 55 60 

Lys Gin Ala Ser Thr Gin Leu lie Asn Asp lie Ser Asp Arg Thr Asp 
65 70 75 80 

Val Gly Leu Thr Tyr Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp 
85 90 95 

Val Glu Met Gly Cys Gin Asp Val Thr lie Leu Gly Gly Pro Ser Arg 
100 105 110 

Gly Asn Ala Asp Thr Leu lie Asp Thr lie Asn Ser Leu Gin Pro Arg 
115 120 125 



Gly Phe Thr Pro lie Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu 
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130 135 140 

Pro Glu Gly Gly Asn lie Val Leu Val Ser Asp Gly lie Ala Asn Cys 
145 150 155 160 

Thr Pro Pro Asp Val Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly 
165 170 175 

lie Asn Leu Val lie Asn Thr lie Gly Leu Asn Val Asp Pro Ala Ala 
180 185 190 

Arg Glu Glu Leu Glu Cys lie Ala Gly Val Gly Gly Gly Thr Tyr Ala 
195 200 205 

Asp Ala Ser Asp Ala Gin Ser Leu Thr Asp Ala Leu Thr Arg Ala Ala 
210 215 220 

Ser Arg Gin Tyr Asn Ser Tyr Thr Ser Asp Val Thr Lys lie Asp Gly 
225 230 235 240 

Ala Ser Glu Gin Ser Ala Ala Val Glu lie Asp Glu Asp Thr Glu Leu 
245 250 255 

Phe Leu Thr Asp Leu Pro Gin Glu Ser Arg Phe Trp Lys lie Pro Val 
260 265 270 

Glu Pro Gly Glu Thr lie Ser Val Ser Ala Asn Thr Val Thr Asp Pro 
275 280 285 

Thr Val Leu Thr Met Gly Gin Gly Gly lie Lys Leu Glu Ala Gin Leu 
290 295 300 

His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr Arg 
305 310 315 320 

Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly lie Gin 
325 330 335 

Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys Asp Thr 
340 345 350 

Asp Ala lie Tyr Leu Glu He Ser Arg Ser Gly Asp Tyr Leu Asn Gly 
355 360 365 

Gin Asp He Pro Thr Glu He Thr He Glu Arg Phe Gly Lys Val Asp 
370 375 380 

Glu Ser Thr He Gly Asn Val Thr Glu Glu His Ser Ser Val Asp Leu 
385 390 395 400 

Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin Trp 
405 410 415 

Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser Ser 
420 425 430 

He He Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp Tyr 
435 440 445 



Gly Gin Glu Leu Arg Ala Ala Val Glu Thr Thr Phe Asp Gin He Asp 
450 455 460 
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Ser Ser Ala Leu Gly Thr His Leu Tyr lie Gin Ala Phe Ser Pro Asn 
465 470 475 480 

Arg Ala Glu lie Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp Asp 
485 490 495 

Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala Asn 
500 505 510 

Leu Phe Glu Lys Ser Ser Gin Gly lie Ser Leu Arg Ser Pro Trp Gin 
515 520 525 

Gly Gly Thr Gin Tyr Leu Ala Val Thr Tyr Leu Pro Ser Gly Gin Asp 
530 535 540 

Glu Asp Val Ser Ala Thr Asp Gin Leu Pro Thr Leu Glu Tyr Glu Leu 
545 550 555 560 

Val Ala Glu Ala Phe Gly Asp Pro Val Asp Pro Pro Val Phe Ala Ser 
565 570 575 

Leu Thr Gly Ala Thr Pro Ser Thr Ser Thr Pro Pro Ser Asp Val Ala 
580 585 590 

Glu Asp Glu Gin lie Ser Glu Ala Thr Glu Glu Asp Ser Ser Ser Phe 
595 600 605 

Pro He Val Trp He Gly Leu Gly Val He Gly Leu Gly lie lie He 
610 615 620 

Gly Leu He Phe Ala Leu Arg Arg Lys Asn 
625 630 



<210> 231 
<211> 694 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (694) 

<223> FRXA00787 

<400> 231 

ccagcccgcc caataaataa tttctctctt ctaattgcgg agcctcatat attgagtacg 60 

gtattttgaa acaccttcag cccccttttt aggagccaca gtg tct cag cct etc 115 

Val Ser Gin Pro Leu 
1 5 

age aag cgt etc age ata cga aaa gca etc gec age gec ttc ata gtt 163 
Ser Lys Arg Leu Ser He Arg Lys Ala Leu Ala Ser Ala Phe He Val 
10 15 20 

gcg ctg gcg ttt teg ctt tec cca gta gec aaa gec caa gec aat gaa 211 
Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys Ala Gin Ala Asn Glu 
25 30 35 



act ccg acg atg ate gtg ttg gac aat tea ggc tec atg aca get caa 



259 
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Thr Pro Thr Met lie Val Leu Asp Asn Ser Gly Ser Met Thr Ala Gin 
40 45 50 

gat gcc ggc gga cag acc cgt ate gat gca gca aaa caa gec tec act 3 07 
Asp Ala Gly Gly Gin Thr Arg. lie Asp Ala Ala Lys Gin Ala Ser Thr 
55 60 65 

cag tta att aat gac ate tec gac cgc acc gac gta ggt ctg acc tac 355 
Gin Leu lie Asn Asp lie Ser Asp Arg Thr Asp Val Gly Leu Thr Tyr 
70 75 80 85 

tac ggc gga aac acc ggc gaa aca gaa gca gac gtt gag atg gga tgc 403 
Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp Val Glu Met Gly Cys 
90 95 100 

caa gac gtc acc ate ctt ggc ggc ccc tec cga gga aat gca gac acc 451 
Gin Asp Val Thr lie Leu Gly Gly Pro Ser Arg Gly Asn Ala Asp Thr 
105 110 115 

tta att gac acg ate aac age ctg cag cct cga ggc ttc acc ccc ate 499 
Leu lie Asp Thr lie Asn Ser Leu Gin Pro Arg Gly Phe Thr Pro lie 
120 125 130 

ggc aaa gca etc acc gat acc gcc gcc gag etc ccc gaa ggc gga aac 547 
Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu Pro Glu Gly Gly Asn 
135 140 145 

att gtg ttg gtc tec gat ggc ate gcc aac tgc acc cca ccg gat gtc 595 
lie Val Leu Val Ser Asp Gly. lie Ala Asn Cys Thr Pro Pro Asp Val 
150 155 160 165 

tgc gaa gta gcc caa gaa ctg get caa agt gga ate aac ctg gtt ate 643 
Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly lie Asn Leu Val lie 
170 175 180 

aac acc ate gga eta aat gtt gat cca gca gcg cgc gaa gaa ctg gag 691 
Asn Thr lie Gly Leu Asn Val Asp Pro Ala Ala Arg Glu Glu Leu Glu 
185 190 195 

tgc 694 
Cys 



<210> 232 
<211> 198 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 232 

Val Ser Gin Pro Leu Ser Lys Arg Leu Ser lie Arg Lys Ala Leu Ala 
15 10 15 

Ser Ala Phe lie Val Ala Leu Ala Phe Ser Leu Ser Pro Val Ala Lys 
20 25 30 

Ala Gin Ala Asn Glu Thr Pro Thr Met lie Val Leu Asp Asn Ser Gly 
35 40 45 



Ser Met Thr Ala Gin Asp Ala Gly Gly Gin Thr Arg lie Asp Ala Ala 
50 55 60. 
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Lys Gin Ala Ser Thr Gin Leu lie Asn Asp lie Ser Asp Arg Thr Asp 
65 70 75 80 

Val Gly Leu Thr Tyr Tyr Gly Gly Asn Thr Gly Glu Thr Glu Ala Asp 
85 90 95 

Val Glu Met Gly Cys Gin Asp Val Thr lie Leu Gly Gly Pro Ser Arg 
100 105 110 

Gly Asn Ala Asp Thr Leu lie Asp Thr lie Asn Ser Leu Gin Pro Arg 
115 120 ' 125 

Gly Phe Thr Pro lie Gly Lys Ala Leu Thr Asp Thr Ala Ala Glu Leu 
130 135 140 

Pro Glu Gly Gly Asn He Val Leu Val Ser Asp Gly He Ala Asn Cys 
145 150 155 160 

Thr Pro Pro Asp Val Cys Glu Val Ala Gin Glu Leu Ala Gin Ser Gly 
165 170 175 

He Asn Leu Val He Asn Thr He Gly Leu Asn Val Asp Pro Ala Ala 
180 185 190 

Arg Glu Glu Leu Glu Cys 
195 



<210> 233 
<211> 828 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (828) 
<223> FRXA00791 

<400> 233 

eta ttc etc ace gac ctg cca caa gaa tec cgc ttt tgg aaa ate cct 48 
Leu Phe Leu Thr Asp Leu Pro Gin Glu Ser Arg Phe Trp Lys He Pro 
1.5 10 15 

gta gag cca ggt gaa acc ate tea gtt tct gec aac aca gtt ace gac 96 
Val Glu Pro Gly Glu Thr He Ser Val Ser Ala Asn Thr Val Thr Asp 
20 25 30 

cca aca gta etc acc atg ggg caa ggc gga ate aag ctt gaa gee caa 144 
Pro Thr Val Leu Thr Met Gly Gin Gly Gly He Lys Leu Glu Ala Gin 
35 40 45 

etc cat act gaa gag get cca caa tac ggc ctg cgt ggt egg tgc act 192 
Leu His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr 
50 55 60 

egg gtc tea ttt gat aat ttc aag ccc ggc ctt ggt gta cgc gga ate 240 
Arg Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly He 
65 70 75 80 

caa aac gcg tec gtt gca tea aaa gaa gtg ggc acc aac aac tgt gac 288 
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Gin Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys Asp 

85 90 95 

acc gat gcc ate tac etc gaa att tct aga age .gga gat tac etc aac 336 

Thr Asp Ala lie Tyr Leu Glu lie Ser Arg Ser Gly Asp Tyr Leu Asn 

100 105 110 

ggg cag gac att cca acg gaa ate acc ate gag cgc ttc gga aaa gta 3 84 

Gly Gin Asp lie Pro Thr Glu lie Thr lie Glu Arg Phe Gly Lys Val 

115 120 125 

gat gaa tea aca ate gga aat gtc aca gag gaa cat age tec gtc gat 432 

Asp Glu Ser Thr lie Gly Asn Val Thr Glu Glu His Ser Ser Val Asp 

130 135 140 

ctt acc gag get gca gca tea gag gca cac cct gtc aca cct ggc cag 480 

Leu Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin 

145 150 155 160 

tgg ttc aca teg gcc get gat eta gat ccc gca ggt gag aaa gtc tec 528 

Trp Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser 

165 170 175 

tec ate ate gtt cca gga gaa acc cac ttc tat gcg ctg cct gtc gac 576 

Ser lie lie Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp 

180 185 190 

tac ggc caa gaa ctg cgc gca get gta gaa aca act ttt gac caa ate 624 

Tyr Gly Gin Glu Leu,«*Ar.g. Ala Ala Val Glu Thr Thr Phe Asp Gin lie..--*-, - 

195 200 205 

gac agt tec gcg ctt ggc acg cat ctt tat ate caa gcg ttc age cca 672 

Asp Ser Ser Ala Leu Gly Thr His Leu Tyr lie Gin Ala Phe Ser Pro 

210 215 220 

aac egg gca gag ata gag etc acc aat aga gat acg tea tat gcg gac 72 0 

Asn Arg Ala Glu lie Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp 

225 230 235 240 

gac aac ggg etc aaa act ttt gga ttc ttc acc cca gtg agt gca gca 768 

Asp Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala 

245 250 255 

aat ttg ttc gag aaa agt tct caa ggc ata teg eta agg age cca tgg 816 

Asn Leu Phe Glu Lys Ser Ser Gin Gly lie Ser Leu Arg Ser Pro Trp 

260 265 270 

caa ggt ggc acc 82 8 

Gin Gly Gly Thr 
275 



<210> 234 
<211> 276 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 234 

Leu Phe Leu Thr Asp Leu Pro Gin Glu Ser Arg Phe Trp Lys lie Pro 
15 10 15 
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Val Glu Pro Gly Glu Thr lie Ser Val Ser Ala Asn Thr Val Thr Asp 
20 25 30 

Pro Thr Val Leu Thr Met Gly Gin Gly Gly lie Lys Leu Glu Ala Gin 
35 40 45 

Leu His Thr Glu Glu Ala Pro Gin Tyr Gly Leu Arg Gly Arg Cys Thr 
50 55 60 

Arg Val Ser Phe Asp Asn Phe Lys Pro Gly Leu Gly Val Arg Gly lie 
65 70 75 80 

Gin Asn Ala Ser Val Ala Ser Lys Glu Val Gly Thr Asn Asn Cys Asp 
85 90 95 

Thr Asp Ala lie Tyr Leu Glu lie Ser Arg Ser Gly Asp Tyr Leu Asn 
100 105 110 

Gly Gin Asp lie Pro Thr Glu lie Thr lie Glu Arg Phe Gly Lys Val 
115 120 125 

Asp Glu Ser Thr lie Gly Asn Val Thr Glu Glu His Ser Ser Val Asp 
130 135 140 

Leu Thr Glu Ala Ala Ala Ser Glu Ala His Pro Val Thr Pro Gly Gin 
145 150 155 160 

Trp Phe Thr Ser Ala Ala Asp Leu Asp Pro Ala Gly Glu Lys Val Ser 
165 ^ , 170 175 

Ser lie lie Val Pro Gly Glu Thr His Phe Tyr Ala Leu Pro Val Asp 
180 185 190 

Tyr Gly Gin Glu Leu Arg Ala Ala Val Glu Thr Thr Phe Asp Gin lie 
195 200 205 

Asp Ser Ser Ala Leu Gly Thr His Leu Tyr lie Gin Ala Phe Ser Pro 
210 215 220 

Asn Arg Ala Glu lie Glu Leu Thr Asn Arg Asp Thr Ser Tyr Ala Asp 
225 230 235 240 

Asp Asn Gly Leu Lys Thr Phe Gly Phe Phe Thr Pro Val Ser Ala Ala 
245 250 255 

Asn Leu Phe Glu Lys Ser Ser Gin Gly lie Ser Leu Arg Ser Pro Trp 
260 265 270 

Gin Gly Gly Thr 
275 



<210> 235 
<211> 1626 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1603) 
<223> RXA01057 
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<400> 235 

aactaatggg caggctgagc agcttaaaca acacatcgat agcctccaac cgcggggcta 60 

tacgccgatt ggtgaatccc tgcgcaaggc tgcagcagaa ttg cct gaa ggc caa 115 

Leu Pro Glu Gly Gin 
1 5 

tct ggc acc ate gta ttg gtc tct gat ggc att gca acg tgt acg ccc 163 
Ser Gly Thr lie Val Leu Val Ser Asp Gly lie Ala Thr Cys Thr Pro 
10 15 20 

cct cca gtg tgt gag gtt get gca gaa eta gee gac cag ggt gtt gat 211 
Pro Pro Val Cys Glu Val Ala Ala Glu Leu Ala Asp Gin Gly Val Asp 
25 30 35 

ctg gtg att aac act gtt gga ttc aac gtc gat gag tct get cgc gcg 259 
Leu Val lie Asn Thr Val Gly Phe Asn Val Asp Glu Ser Ala Arg Ala 
40 45 50 

gaa ctg gag tgc att gcg cag get gga aac ggt act tat gca gat gcg 307 
Glu Leu Glu Cys lie Ala Gin Ala Gly Asn Gly Thr Tyr Ala Asp Ala 
55 60 65 

age gat gcg gat teg ctt gtg gca gaa ctg aag cga get gee acc cgc 3 55 
Ser Asp Ala Asp Ser Leu Val Ala Glu Leu Lys Arg Ala Ala Thr Arg 
70 75 80 85 

acg gca gtg ggc tat gaa tea gac* ctg gaa caa ate gat ggc aac age 403 
Thr Ala Val Gly Tyr Glu Ser Asp Leu Glu Gin lie Asp Gly Asn Ser 
90 95 100 

age caa aca age ctg acc cca att cca gat gat gtg gaa ttg ttc aaa 451 
Ser Gin Thr Ser Leu Thr Pro lie Pro Asp Asp Val Glu Leu Phe Lys 
105 110 115 

gee gat ctt cca gca eta gat aat aaa gac ggc gaa gta act cag tac 499 
Ala Asp Leu Pro Ala Leu Asp Asn Lys Asp Gly Glu Val Thr Gin Tyr 
120 125 130 

tgg tec att ccc gtt gaa gat tat gaa cgt gtg cag gta acc acc teg 547 
Trp Ser lie Pro Val Glu Asp Tyr Glu Arg Val Gin Val Thr Thr Ser 
135 140 145 

tat gtt gcg cca gtg act ttt gga etc ggg aac gac tac ctg age att 595 
Tyr Val Ala Pro Val Thr Phe Gly Leu Gly Asn Asp Tyr Leu Ser lie 
150 155 160 165 

agg aat gaa ctg ctt ttc gga gat gaa caa gat caa acc tgt cat cgt 643 
Arg Asn Glu Leu Leu Phe Gly Asp Glu Gin Asp Gin Thr Cys His Arg 
170 175 180 

teg ate age aat gat caa att ctt gat aat tac ggt gcg egg cct ttg 691 
Ser lie Ser Asn Asp Gin lie Leu Asp Asn Tyr Gly Ala Arg Pro Leu 
185 190 195 

gtt gee agt gtg gag tea gat gtg att gga gat aag tgc gat acc gat 739 
Val Ala Ser Val Glu Ser Asp Val lie Gly Asp Lys Cys Asp Thr Asp 
200 205 210 



gaa ctg gtt etc gca ate acc aga age cag cct ttc aat tgg gaa gaa 



787 
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Glu Leu Val Leu Ala lie Thr Arg Ser Gin Pro Phe Asn Trp Glu Glu 
215 220 225 

gaa tta cct gtt gag ate gtg gta aag cgc ctt aat cac gcg gat acg 835 
Glu Leu Pro Val Glu lie Val Val Lys Arg Leu Asn His Ala Asp Thr 
230 235 240 245 

tea ggg ctt cca etc ggt gat caa cag cgt gaa ate cca gat etc gac 883 
Ser Gly Leu Pro Leu Gly Asp Gin Gin Arg Glu lie Pro Asp Leu Asp 
250 255 260 

gtg gee gca gta caa aca tgg gca ccc acc act ggc gga tct . tgg ttt 931 
Val Ala Ala Val Gin Thr Trp Ala Pro Thr Thr Gly Gly Ser Trp Phe 
265 270 275 

acc aac get acg gag eta act cca ggt gaa ggt gtt gaa gca gag ate 979 
Thr Asn Ala Thr Glu Leu Thr Pro Gly Glu Gly Val Glu Ala Glu lie 
280 285 290 

gta cct ggt gaa aat cac gtt tat cgc ctg cct atg gca act ggt cag 1027 
Val Pro Gly Glu Asn His Val Tyr Arg Leu Pro Met Ala Thr Gly Gin 
295 300 305 

cag ctg cat ggc ttt gtg gaa gtt gta gaa aac acg gca cca gat gat 1075 
Gin Leu His Gly Phe Val Glu Val Val Glu Asn Thr Ala Pro Asp Asp 
310 315 320 . 325 

cct ggc gtg acg gac aaa ttg ggt gtt gca gtg tat teg cca aca cga 1123 
Pro Gly Val Thr Asp Lys Leu Gly Val Ala Val Tyr Ser Pro Thr Arg 
330 335 340 

cag gac gec gga gtt gat atg tgg acg gat ate get cca cgt gag ggc 1171 
Gin Asp Ala Gly Val Asp Met Trp Thr Asp lie Ala Pro Arg Glu Gly 
345 350 355 

acc agt gag tat ttt gca gcg cca gtt gca ctg act tat ctg aat atg 1219 
Thr Ser Glu Tyr Phe Ala Ala Pro Val Ala Leu Thr Tyr Leu Asn Met 
360 365 370 

ttc cct get gaa ggc gga ttt ggc act act tct aag gee acc age acg 1267 
Phe Pro Ala Glu Gly Gly Phe Gly Thr Thr Ser Lys Ala Thr Ser Thr 
375 380 385 

ttt acg ttt gaa ggc gat tac tac etc gtt gtg cac tat gac gat etc 1315 
Phe Thr Phe Glu Gly Asp Tyr Tyr Leu Val Val His Tyr Asp Asp Leu 
390 395 400 405 

agt ggc agt aca ate aga gat gec age aac cag cag tct ttt ccc ctt 13 63 
Ser Gly Ser Thr lie Arg Asp Ala Ser Asn Gin Gin Ser Phe Pro Leu 
410 415 420 

cgt tat cgc tta gca gcg gat get ttt ggt gat gca gag cca ggc cca 1411 
Arg Tyr Arg Leu Ala Ala Asp Ala Phe Gly Asp Ala Glu Pro Gly Pro 
425 430 435 

gtg ttt gaa aag gtt tct gca acc acc tea gaa tec tct age cca age 1459 
Val Phe Glu Lys Val Ser Ala Thr Thr Ser Glu Ser Ser Ser Pro Ser 
440 445 450 

act caa cca gat gag cca get caa aat acc gca act gag gaa age age 1507 
Thr Gin Pro Asp Glu Pro Ala Gin Asn Thr Ala Thr Glu Glu Ser Ser 
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455 460 465 

act gga ate tec ccg etc att gtt ggc get ate gtc gca etc att ttg 1555 
Thr Gly lie Ser Pro Leu lie Val Gly Ala lie Val Ala Leu lie Leu 
470 475 480 485 

gcg ttc get gcg ttt gee age tgg eta gtt ttg aaa ggc cgc aag aaa 1603 
Ala Phe Ala Ala Phe Ala Ser Trp Leu Val Leu Lys Gly Arg Lys Lys 
490 495 500 

taaccccata ggaatttcca aac 1626 



<210> 236 
<211> 501 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 236 

Leu Pro Glu Gly Gin Ser Gly Thr lie Val Leu Val Ser Asp Gly lie 
15 10 15 

Ala Thr Cys Thr Pro Pro Pro Val Cys Glu Val Ala Ala Glu Leu Ala 
20 25 30 

Asp Gin Gly Val Asp Leu Val lie Asn Thr Val Gly Phe Asn Val Asp 
35 40 45 

Glu Ser Ala Arg Ala Glu Leu Glu Cys lie Ala Gin Ala Gly* Asn Gly 
50 55 60 

Thr Tyr Ala Asp Ala Ser Asp Ala Asp Ser Leu Val Ala Glu Leu Lys 
65 70 75 80 

Arg Ala Ala Thr Arg Thr Ala Val Gly Tyr Glu Ser Asp Leu Glu Gin 
85 90 95 

He Asp Gly Asn Ser Ser Gin Thr Ser Leu Thr Pro He Pro Asp Asp 
100 105 110 

Val Glu Leu Phe Lys Ala Asp Leu Pro Ala Leu Asp Asn Lys Asp Gly 
115 120 125 

Glu Val Thr Gin Tyr Trp Ser lie Pro Val Glu Asp Tyr Glu Arg Val 
130 135 140 

Gin Val Thr Thr Ser Tyr Val Ala Pro Val Thr Phe Gly Leu Gly Asn 
145 150 155 160 

Asp Tyr Leu Ser He Arg Asn Glu Leu Leu Phe Gly Asp Glu Gin Asp 
165 170 175 

Gin Thr Cys His Arg Ser He Ser Asn Asp Gin He Leu Asp Asn Tyr 
180 185 190 

Gly Ala Arg Pro Leu Val Ala Ser Val Glu Ser Asp Val He Gly Asp 
195 200 205 

Lys Cys Asp Thr Asp Glu Leu Val Leu Ala He Thr Arg Ser Gin Pro 
210 215 220 
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Phe Asn Trp Glu Glu Glu Leu Pro Val Glu lie Val Val Lys Arg Leu 
225 230 235 240 

Asn His Ala Asp Thr Ser Gly Leu Pro Leu Gly Asp Gin Gin Arg Glu 
245 250 255 

lie Pro Asp Leu Asp Val Ala Ala Val Gin Thr Trp Ala Pro Thr Thr 
260 265 270 

Gly Gly Ser Trp Phe Thr Asn Ala Thr Glu Leu Thr Pro Gly Glu Gly 
275 280 285 

Val Glu Ala Glu Tie Val Pro Gly Glu Asn His Val Tyr Arg Leu Pro 
290 295 300 

Met Ala Thr Gly Gin Gin Leu His Gly Phe Val Glu Val Val Glu Asn 
305 310 315 320 

Thr Ala Pro Asp Asp Pro Gly Val Thr Asp Lys Leu Gly Val Ala Val 
325 330 335 

Tyr Ser Pro Thr Arg Gin Asp Ala Gly Val Asp Met Trp Thr Asp lie 
340 345 350 

Ala Pro Arg Glu Gly Thr Ser Glu Tyr Phe Ala Ala Pro Val Ala Leu 
355 360 365 

Thr Tyr Leu Asn Met Phe Pro Ala Glu Gly Gly Phe Gly Thr Thr Ser 
370 * 375 380 

Lys Ala Thr Ser Thr Phe Thr Phe Glu Gly Asp Tyr Tyr Leu Val Val 
385 390 395 400 

His Tyr Asp Asp Leu Ser Gly Ser Thr lie Arg Asp Ala Ser Asn Gin 
405 410 415 

Gin Ser Phe Pro Leu Arg Tyr Arg Leu Ala Ala Asp Ala Phe Gly Asp 
420 425 430 

Ala Glu Pro Gly Pro Val Phe Glu Lys Val Ser Ala Thr Thr Ser Glu 
435 440 445 

Ser Ser Ser Pro Ser Thr Gin Pro Asp Glu Pro Ala Gin Asn Thr Ala 
450 455 460 

Thr Glu Glu Ser Ser Thr Gly lie Ser Pro Leu lie Val Gly Ala lie 
465 470 475 480 

Val Ala Leu lie Leu Ala Phe Ala Ala Phe Ala Ser Trp Leu Val Leu 
485 490 495 

Lys Gly Arg Lys Lys 
500 



<210> 237 
<211> 225 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (202) 

<223> RXA01055 

<400> 237 

agaatgaagt gggtgggttc ccggcccggt cactccggat gggcgtccgt tgattgggca 60 

gaccaaggcg gagaacattt acgttgccgg tggtcacggc atg tgg ggt gtg gtg 115 

Met Trp Gly Val Val 
1 5 

ctg ggc cct gcc acc ggt aag tat ttg gcg gag ctg atg get acg ggc 163 
Leu Gly Pro Ala Thr Gly Lys Tyr Leu Ala Glu Leu Met Ala Thr Gly 
10 15 20 

aac acc aac ccg ate ate aag ccg ttc gat ccg ctg cgt taactgccca 212 
Asn Thr Asn Pro lie lie Lys Pro Phe Asp Pro Leu Arg 
25 30 

ataattggtt gaa 225 



<210> 238 
<211> 34 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 238 

Met Trp Gly Val Val Leu Gly Pro^Ala Thr Gly Lys Tyr Leu Ala Glu 
15 10 15 

Leu Met Ala Thr Gly Asn Thr Asn Pro lie lie Lys Pro Phe Asp Pro 
20 25 30 

Leu Arg 



<210> 239 
<211> 1023 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1000) 
<223> RXA01056 

<400> 239 

caagaaataa ccccatagga atttccaaac caatacattt aagtacgaac tcatgaatac 60 

tgggggcact aggagtccac cccaccctca ggagggtttc atg agt teg tct gga 115 

Met Ser Ser Ser Gly 
1 5 

aaa gtc att gtt gtt gga gcc ggc ata gtg ggt ctt gcc acc gcc tgg 163 
Lys Val lie Val Val Gly Ala Gly lie Val Gly Leu Ala Thr Ala Trp 
10 15 20 



cat tta cag gag cac ggg ttc gag gtg age gtc ctt gat egg gat ggt 211 
His Leu Gin Glu His Gly Phe Glu Val Ser Val Leu Asp Arg Asp Gly 
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25 30 35 

gtc get gca ggt tct teg tgg ggt aat get ggt tgg tta gcg ccg gcg 259 
Val Ala Ala Gly Ser Ser Trp Gly Asn Ala Gly Trp Leu Ala Pro Ala 
40 45 50 

aaa act att ccg ttg teg gag ccg ggg ctg tgg acg tat ggt ccg aaa 307 
Lys Thr lie Pro Leu Ser Glu Pro Gly Leu Trp Thr Tyr Gly Pro Lys 
55 60 65 

gag ctg ttc aat ccg gtg teg ccg atg cat atg cca ctt cgt gtg gat 355 
Glu Leu Phe Asn Pro Val Ser Pro Met His Met Pro Leu Arg Val Asp 
70 75 80 85 

ccc aaa ctg tgg ctt ttc ttg gcg caa ttt atg gcg cag get ttt caa 403 
Pro Lys Leu Trp Leu Phe Leu Ala Gin Phe Met Ala Gin Ala Phe Gin 
90 95 100 

cgc aag tgg gat tec acg atg gcg gac etc acg gag ate gat aag gtc 451 
Arg Lys Trp Asp Ser Thr Met Ala Asp Leu Thr Glu lie Asp Lys Val 
105 110 115 

gcg etc gaa get ttt gat gaa ctg teg ate ggt ggc gtg gaa ggc etc 499 
Ala Leu Glu Ala Phe Asp Glu Leu Ser lie Gly Gly Val Glu Gly Leu 
120 125 130 

ace cat gaa ggt cca ttt gtt att ggt ttt gag gaa gag cgc caa teg 547 
Thr. His Glu Gly Pro Phe Val He Gly Phe Glu Glu Glu Arg Gin Ser 
135 140 145 

gcg ggt ttc cgt aag gaa att gat ggc gtg age agg cac ggc cag aaa 595 
Ala Gly Phe Arg Lys Glu He Asp Gly Val Ser Arg His Gly Gin Lys 
150 155 160 165 

gtg gag atg tct cga ctg gag aat cca caa gag ttg gcg ccg atg ctg 643 
Val Glu Met Ser Arg Leu Glu Asn Pro Gin Glu Leu Ala Pro Met Leu 
170 175 180 

aat gag caa att cag gtg get tac cgt ttg gaa ggc cag cgt ttc ate 691 
Asn Glu Gin He Gin Val Ala Tyr Arg Leu Glu Gly Gin Arg Phe He 
185 190 195 

gag ccg ggt cca tac gtg cag tea ttg gcg gat get gtg gtg aag cgt 739 
Glu Pro Gly Pro Tyr Val Gin Ser Leu Ala Asp Ala Val Val Lys Arg 
200 205 210 

ggt ggc gtg ate cgc gee ggg gca gaa gtt gtg cat gtg gcg aag ggt 7 87 
Gly Gly Val He Arg Ala Gly Ala Glu Val Val His Val Ala Lys Gly 
215 220 225 

gat cgt cec gcg gtc att ttg gcg gat ggt age cgt gaa gaa gcg gac 835 
Asp Arg Pro Ala Val He Leu Ala Asp Gly Ser Arg Glu Glu Ala Asp 
230 235 240 245 

aag gtg gtt gtg gca acg ggt gee tgg ctg ccg ggt eta acg cgt gaa 883 
Lys Val Val Val Ala Thr Gly Ala Trp Leu Pro Gly Leu Thr Arg Glu 
250 255 260 

tac ggt gtg aaa act ctt gtt cag get ggt cgt ggc tat tec ttc tct 931 
Tyr Gly Val Lys Thr Leu Val Gin Ala Gly Arg Gly Tyr Ser Phe Ser 
265 270 275 
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gtg gca acg gat att cct gcc aag cat tct gtg tac ctt ccc cac cac 979 

Val Ala Thr Asp lie Pro Ala Lys His Ser Val Tyr Leu Pro His His 

280 285 290 

egg cat ggc ctg cac gcc gta tgagggccgt ttccgcattg egg 1023 
Arg His Gly Leu His Ala Val 
295 300 



<210> 240 
<211> 300 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 240 

Met Ser Ser Ser Gly Lys Val lie Val Val Gly Ala Gly lie Val Gly 
15 10 15 

Leu Ala Thr Ala Trp His Leu Gin Glu His Gly Phe Glu Val Ser Val 
20 25 30 

Leu Asp Arg Asp Gly Val Ala Ala Gly Ser Ser Trp Gly Asn Ala Gly 
35 40 45 

Trp Leu Ala Pro Ala Lys Thr lie Pro Leu Ser Glu Pro Gly Leu Trp 
50 55 60 

Thr Tyr Gly Pro Lys Glu Leu Phe Asn Pro Val Ser Pro, Met His Met 
65 70 75 80 

Pro Leu Arg Val Asp Pro Lys Leu Trp Leu Phe Leu Ala Gin Phe Met 
85 90 95 

Ala Gin Ala Phe Gin Arg Lys Trp Asp Ser Thr Met Ala Asp Leu Thr 
100 105 110 

Glu lie Asp Lys Val Ala Leu Glu Ala Phe Asp Glu Leu Ser lie Gly 
115 120 125 

Gly Val Glu Gly Leu Thr His Glu Gly Pro Phe Val lie Gly Phe Glu 
130 135 140 

Glu Glu Arg Gin Ser Ala Gly Phe Arg Lys Glu lie Asp Gly Val Ser 
145 150 155 160 

Arg His Gly Gin Lys Val Glu Met Ser Arg Leu Glu Asn Pro Gin Glu 
165 170 175 

Leu Ala Pro Met Leu Asn Glu Gin lie Gin Val Ala Tyr Arg Leu Glu 
180 185 190 

Gly Gin Arg Phe lie Glu Pro Gly Pro Tyr Val Gin Ser Leu Ala Asp 
195 200 205 

Ala Val Val Lys Arg Gly Gly Val lie Arg Ala Gly Ala Glu Val Val 
210 215 220 



His Val Ala Lys Gly Asp Arg Pro Ala Val lie Leu Ala Asp Gly Ser 
225 230 235 240 
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Arg Glu Glu Ala 



Gly Leu Thr Arg 
260 

Gly Tyr Ser Phe 
275 

Tyr Leu Pro His 
290 



Asp Lys Val Val 
245 

Glu Tyr Gly Val 



Ser Val Ala Thr 
280 

His Arg His Gly 
295 



Val Ala Thr Gly 
250 

Lys Thr Leu Val 
265 

Asp lie Pro Ala 



Leu His Ala Val 
300 



Ala Trp Leu Pro 
255 

Gin Ala Gly Arg 
270 

Lys His Ser Val 
285 



<210> 241 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1048) 
<223> RXN02021 

<400> 241 

ttgggtcgcc gaggagatct aatcctggtt tgagttcaga gttcacaggt ttaagcctac 60 

aaaccttagt taaaacatga tggaagcggt cgattaaaaa atg agt gaa aac att 115 

Met Ser Glu Asn lie 
1 5 

cgc gga gcc caa gca gtt gga ate gca aat ate gec atg gac ggg acc 163 
Arg Gly Ala Gin Ala Val Gly lie Ala Asn lie Ala Met Asp Gly Thr 
10 15 20 

ate ctg gac acg tgg tac cca gaa ccc caa att ttc aac ccg gat cag 211 
lie Leu Asp Thr Trp Tyr Pro Glu Pro Gin lie Phe Asn Pro Asp Gin 
25 30 35 

tgg get gaa cgc tac cca ttg gaa gtg ggc acc aca cgc etc gga gca 259 
Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr Thr Arg Leu Gly Ala 
40 45 50 

aac gaa etc acc cca egg atg ctg cag ttg gta aaa ctg gac caa gat 307 
Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val Lys Leu Asp Gin Asp 
55 60 65 

cgc etc gtc gaa cag gta gca gtc cgc acc gtt ate ccc gat ctg tct 355 
Arg Leu Val Glu Gin Val Ala Val Arg Thr Val lie Pro Asp Leu Ser 
70 75 80 85 

caa cct cca gta gac * gcg cac gat gtt tac ctg cgc etc cac ctg ctt 403 
Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu Arg Leu His Leu Leu 
90 95 100 

tec cac egg ctg gtc cgc ccc cac gaa atg cac atg caa aac acc ttg 451 
Ser His Arg Leu Val Arg Pro His Glu Met His Met Gin Asn Thr Leu 
105 110 115 



gag ctg ctg tec gac gtg gtg tgg aca aac aag ggc cct tgc ctt cct 
Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys Gly Pro Cys Leu Pro 
120 125 130 



499 
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gaa aac ttt gag tgg gtg cgt ggt get ctg egg tec cgc gga etc ate 547 
Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg Ser Arg Gly Leu lie 
135 140 145 

cac gtc tac tgt gtg gac cgt ctt ccc cgc atg gtc gac tat gtg gtt 595 
His Val Tyr Cys Val Asp Arg Leu Pro Arg Met Val Asp Tyr Val Val 
150 155 160 165 

ccc cct gga gtc cgc ate tec gaa gca gaa cgc gtg cgc eta ggt gca 643 
Pro Pro Gly Val Arg lie Ser Glu Ala Glu Arg Val Arg Leu Gly Ala 
170 175 180 

tac ctt get ccg ggt acc tct gtg ctg cgt gaa ggt ttc gtg tct ttc 691 
Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu Gly Phe Val Ser Phe 
185 190 195 

aac tec ggc acc ttg ggt gec gca aag gtg gaa ggc cgc ctg agt tec 73 9 
Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu Gly Arg Leu Ser Ser 
200 205 210 

ggt gtg gtc ate ggt gaa ggt tec gag att gga ctg tct tct act att 787 
Gly Val Val lie Gly Glu Gly Ser Glu lie Gly Leu Ser Ser Thr lie 
215 220 225 

cag tec ccg aga gat gaa cag cgc cgc cgt ttg ccg ttg age ate ggc 83 5 
Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu Pro Leu Ser lie Gly 
230 235 .240 245 

caa aac tgc aac ttt ggt gtc age tec gga ate ate gga gtc agt ctg 883 
Gin Asn Cys Asn Phe Gly Val Ser Ser Gly lie lie Gly Val Ser Leu 
250 255 260 

gga gac aat tgc gac ate gga aat aac att gtc ttg gat gga gat acc 931 
Gly Asp Asn Cys Asp lie Gly Asn Asn lie Val Leu Asp Gly Asp Thr 
265 270 275 

ccc att tgg ttc gca gee gat gag gag tta cgc act ate gac tec ate 979 
Pro lie Trp Phe Ala Ala Asp Glu Glu Leu Arg Thr lie Asp Ser lie 
280 285 290 

gaa ggc caa gca aat tgg tea ate aag cgt gaa tec ggc ttc cat gag 1027 
Glu Gly Gin Ala Asn Trp Ser lie Lys Arg Glu Ser Gly Phe His Glu 
295 300 305 

cca gtt gee cgc etc aaa get tgacccattt tcataaccag tgc 1071 
Pro Val Ala Arg Leu Lys Ala 
310 315 



<210> 242 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 242 

Met Ser Glu Asn lie Arg Gly Ala Gin Ala Val Gly lie Ala Asn lie 
15 10 15 

Ala Met Asp Gly Thr lie Leu Asp Thr Trp Tyr Pro Glu Pro Gin lie 
20 25 30 
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Phe Asn Pro Asp Gin Trp Ala Glu Arg Tyr Pro Leu Glu Val Gly Thr 
35 40 45 

Thr Arg Leu Gly Ala Asn Glu Leu Thr Pro Arg Met Leu Gin Leu Val 
50 55 60 

Lys Leu Asp Gin Asp Arg Leu Val Glu Gin Val Ala Val Arg Thr Val 
65 70 75 80 

lie Pro Asp Leu Ser Gin Pro Pro Val Asp Ala His Asp Val Tyr Leu 
85 90 95 

Arg Leu His Leu Leu Ser His Arg Leu Val Arg Pro His Glu Met His 
100 105 110 

Met Gin Asn Thr Leu Glu Leu Leu Ser Asp Val Val Trp Thr Asn Lys 
115 120 125 

Gly Pro Cys Leu Pro Glu Asn Phe Glu Trp Val Arg Gly Ala Leu Arg 
130 135 140 

Ser Arg Gly Leu lie His Val Tyr Cys Val Asp Arg Leu Pro Arg Met 
145 150 155 160 

Val Asp Tyr Val Val Pro Pro Gly Val Arg lie Ser Glu Ala Glu Arg 
165 170 175 

Val Arg Leu Gly Ala Tyr Leu Ala Pro Gly Thr Ser Val Leu Arg Glu 
180 185 190 

Gly Phe Val Ser Phe Asn Ser Gly Thr Leu Gly Ala Ala Lys Val Glu 
195 200 205 

Gly Arg Leu Ser Ser Gly Val Val lie Gly Glu Gly Ser Glu lie Gly 
210 215 220 

Leu Ser Ser Thr lie Gin Ser Pro Arg Asp Glu Gin Arg Arg Arg Leu 
225 230 235 240 

Pro Leu Ser lie Gly Gin Asn Cys Asn Phe Gly Val Ser Ser Gly lie 
245 250 255 

lie Gly Val Ser Leu Gly Asp Asn Cys Asp lie Gly Asn Asn lie Val 
260 265 270 

Leu Asp Gly Asp Thr Pro lie Trp Phe Ala Ala Asp Glu Glu Leu Arg 
275 280 285 

Thr lie Asp Ser lie Glu Gly Gin Ala Asn Trp Ser lie Lys Arg Glu 
290 295 300 

Ser Gly Phe His Glu Pro Val Ala Arg Leu Lys Ala 
305 310 315 



<210> 243 
<211> 771 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (748) 

<223> RXS00949 

<400> 243 

gctcaaggat ccttcctggg caaaccaagc agccctcgca ctaggtgcgg aacccaggta 60 

tgttcaccaa tacgactacg tactttaaag gagagttgac atg aag gtt ttc ate 115 

Met Lys Val Phe lie 
1 5 

ate ggc get gcg ggt ggc ate ggc aat cga ctt tec age ctg ctt cac 163 
lie Gly Ala Ala Gly Gly lie Gly Asn Arg Leu Ser Ser Leu Leu His 
10 15 20 

gee agg gga gat gca gtt age ggc atg cac cgc aat ctt gag cag gec 211 
Ala Arg Gly Asp Ala Val Ser Gly Met His Arg Asn Leu Glu Gin Ala 
25 30 35 

tea aaa ate aca gac act ggg gca act gec gta etc ggg gat etc ate 259 
Ser Lys lie Thr Asp Thr Gly Ala Thr Ala Val Leu Gly Asp Leu lie 
40 45 50 

cac aac age acg gag gag ctt gcg gag ctt ttc cgc ggt cac gat gee 307 
His Asn Ser Thr Glu Glu Leu Ala Glu Leu Phe Arg Gly His Asp Ala 
55 60 65 

ate gta -ttt tct gca ggc gee .cac gga aca ggg caa gaa^aat acc acg 355 
lie Val Phe Ser Ala Gly Ala His Gly Thr Gly Gin Glu Asn Thr Thr 
70 75 80 85 

ctt ate gac ggc gec ggc etc cgt aaa gec gec gac get gee age gcg 403 
Leu lie Asp Gly Ala Gly Leu Arg Lys Ala Ala Asp Ala Ala Ser Ala 
90 95 100 

gee aac gtt tea cgc ttc ate ttg gtc tct gcg ttt ccg gaa tec tec 451 
Ala Asn Val Ser Arg Phe lie Leu Val Ser Ala Phe Pro Glu Ser Ser 
105 110 115 

cgc ggg gag aac acc acc gag aac ttt gag cac tat atg aag gtg aag 499 
Arg Gly Glu Asn Thr Thr Glu Asn Phe Glu His Tyr Met Lys Val Lys 
120 125 130 

aag tec gee gat gtc tac etc agt cac act gac eta gac tgg gtt att 547 
Lys Ser Ala Asp Val Tyr Leu Ser His Thr Asp Leu Asp Trp Val lie 
135 140 145 

gtc cga cca ggc gtg ctt caa gat gag gca ggg gat ggt tta gtc act 595 
Val Arg Pro Gly Val Leu Gin Asp Glu Ala Gly Asp Gly Leu Val Thr 
150 155 160 165 

get ggc tta gcg att aat tac ggc aat gtt get cgc gat aat gtc gca 643 
Ala Gly Leu Ala lie Asn Tyr Gly Asn Val Ala Arg Asp Asn Val Ala 
170 175 180 

gcg ttc att gat gaa get ctg cat caa ccg cag ttg tea aag ate att 691 
Ala Phe lie Asp Glu Ala Leu His Gin Pro Gin Leu Ser Lys lie lie 
185 190 195 



gtt gaa etc acc gac ggt tea act ccg gtg gcg gaa gee gta gaa cgc 



739 



BGI-132CP 



396 



Val Glu Leu Thr Asp Gly Ser Thr Pro Val Ala Glu Ala Val Glu Arg 
200 205 210 

etc ate aag taaagacgaa aagagggaga atg 771 
Leu lie Lys 
215 



<210> 244 
<211> 216 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 244 

Met Lys Val Phe lie lie Gly Ala Ala Gly Gly lie Gly Asn Arg Leu 
15 10 15 

Ser Ser Leu Leu His Ala Arg Gly Asp Ala Val Ser Gly Met His Arg 
20 25 30 

Asn Leu Glu Gin Ala Ser Lys lie Thr Asp Thr Gly Ala Thr Ala Val 
35 40 45 

Leu Gly Asp Leu lie His Asn Ser Thr Glu Glu Leu Ala Glu Leu Phe 
50 55 60 

Arg Gly His Asp Ala lie Val Phe Ser Ala Gly Ala His Gly Thr Gly 
65 70 75 80 

Gin Glu Asn Thr Thr Leu lie Asp Gly Ala Gly Leu Arg Lys Ala Ala 
85 90 95 

Asp Ala Ala Ser Ala Ala Asn Val Ser Arg Phe lie Leu Val Ser Ala 
100 105 110 

Phe Pro Glu Ser Ser Arg Gly Glu Asn Thr Thr Glu Asn Phe Glu His 
115 120 125 

Tyr Met Lys Val Lys Lys Ser Ala Asp Val Tyr Leu Ser His Thr Asp 
130 135 140 

Leu Asp Trp Val lie Val Arg Pro Gly Val Leu Gin Asp Glu Ala Gly 
145 150 155 160 

Asp Gly Leu Val Thr Ala Gly Leu Ala lie Asn Tyr Gly Asn Val Ala 
165 170 175 

Arg Asp Asn Val Ala Ala Phe lie Asp Glu Ala Leu His Gin Pro Gin 
180 185 190 

Leu Ser Lys lie lie Val Glu Leu Thr Asp Gly Ser Thr Pro Val Ala 
195 200 205 

Glu Ala Val Glu Arg Leu lie Lys 
210 215 



<210> 245 
<211> 594 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (571) 

<223> RXS00004 

<400> 245 

ttgcactgtc atgactgtat cccgcgaaga agtgtccctg ccgagccgaa ctctgaacaa 60 

tgccttccgg aagtattttc caattcccga tgtagggtca gtg ctg act caa ttg 115 

Val Leu Thr Gin Leu 
1 5 

att gaa tea teg att ttc gac aac gtt gcg age agg gag tec tct gaa 163 
lie Glu Ser Ser lie Phe Asp Asn Val Ala Ser Arg Glu Ser Ser Glu 
10 15 20 

ttt etc ggc cat get gee ate gat eta ctt get ggc ctt gtc tat gaa 211 
Phe Leu Gly His Ala Ala lie Asp Leu Leu Ala Gly Leu Val Tyr Glu 
25 30 35 

aaa gee act ccc tat get cca gat gaa gca ctt aga gtg gca gtt tat 259 
Lys Ala Thr Pro Tyr Ala Pro Asp Glu Ala Leu Arg Val Ala Val Tyr 
40 45 50 

ggc tat att egg gag aac ctt gga tec tea caa ctt acg gtc gca get 3 07 
Gly Tyr lie Arg Glu Asn Leu Gly Ser Ser Gin Leu Thr Val Ala Ala 
55 60 65 

gta gee ggg gcg cat aga ate gcg gtt cgt acg ttg cat cga tta ttt 355 
Val Ala Gly Ala His Arg lie Ala Val Arg Thr Leu His Arg Leu Phe 
70 75 80 85 

gaa ggc gaa gca tac gga gta gcg gaa tta ate cga cac etc cga tta 403 
Glu Gly Glu Ala Tyr Gly Val Ala Glu Leu lie Arg His Leu Arg Leu 
90 95 100 

gag gca gta tat gaa gac ctt egg gat cct cgc etc cag aac ctg acc 451 
Glu Ala Val Tyr Glu Asp Leu Arg Asp Pro Arg Leu Gin Asn Leu Thr 
105 110 115 

att ttg get ate ggc atg cgc cac ggc att tec age caa get cat tta 499 
lie Leu Ala lie Gly Met Arg His Gly lie Ser Ser Gin Ala His Leu 
120 125 130 

aca aga ctg ttt cgc get aaa tat ggg gta ccg ccg gca gag ttt cgc 547 
Thr Arg Leu Phe Arg Ala Lys Tyr Gly Val Pro Pro Ala Glu Phe Arg 
135 140 145 

cga ggg tat att aat age get get tgagggcacc gcaagcgtgg cgc 594 
Arg Gly Tyr lie Asn Ser Ala Ala 
150 155 



<210> 246 
<211> 157 
<212> PRT 

<213> Corynebacterium glut ami cum 



<400> 246 

Val Leu Thr Gin Leu lie Glu Ser Ser lie Phe Asp Asn Val Ala Ser 
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1 

Arg Glu Ser Ser 
20 

Gly Leu Val Tyr 
35 

Arg Val Ala Val 
50 

Leu Thr Val Ala 
65 

Leu His Arg Leu 



Arg His Leu Arg 
100 

Leu Gin Asn Leu 
115 

Ser Gin Ala His 
130 

Pro Ala Glu Phe 
145. 



5 

Glu Phe Leu Gly 



Glu Lys Ala Thr 
40 

Tyr Gly Tyr lie 
55 

Ala Val Ala Gly 
70 

Phe Glu Gly Glu 
85 

Leu Glu Ala Val 



Thr lie Leu Ala 
120 

Leu Thr Arg Leu 
135 

Arg Arg Gly Tyr 
150 



10 

His Ala Ala lie 
25 

Pro Tyr Ala Pro 



Arg Glu Asn Leu 
60 

Ala His Arg lie 
75 

Ala Tyr Gly Val 
90 

Tyr Glu Asp Leu 
105 

lie Gly Met Arg 



Phe Arg Ala Lys 
140 

lie Asn Ser Ala 
155 



15 

Asp Leu Leu Ala 
30 

Asp Glu Ala Leu 
45 

Gly Ser Ser Gin 



Ala Val Arg Thr 
80 

Ala Glu Leu lie 
95 

Arg Asp Pro Arg 
110 

His Gly lie Ser 
125 

Tyr Gly Val Pro 



Ala 



<210> 247 
<211> 783 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXS00166 

<400> 247 

ggcgtttagc gatcttcaac atcgagcaac cagcgccagc gcttttaccc aaggcagcac 60 

gacttatcac gatgtccgac ctggatatcc ggctgaggcc gtg gag tta gcc cgt 115 

Val Glu Leu Ala Arg 
1 5 

ggg ttt ggc cga gtc ctg gat gtc ggt gca ggt acc gga aaa eta acc 163 
Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly Thr Gly Lys Leu Thr 
10 15 20 

agt gag eta aca get gat cag gtc eta gcc ctt gat cca age atg gac 211 
Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu Asp Pro Ser Met Asp 
25 30 35 

atg ttg egg gtg ttt cgc tec gcg ctt ccg gcg gtt ccc tgc tgg caa 259 
Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala Val Pro Cys Trp Gin 
40 45 50 



gcg aca gca gaa cac aca gga ata cgt gac aac gcg gtt gat ctg att 
Ala Thr Ala Glu His Thr Gly He Arg Asp Asn Ala Val Asp Leu He 
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55 60 65 

acg tgc gca caa acg tgg cat tgg gtt gac gtg acg get gec tea gcg 355 
Thr Cys Ala Gin Thr Trp His Trp Val Asp Val Thr Ala Ala Ser Ala 
70 75 80 85 

gaa ttt gat egg gtg att gca cct gag ggt gca gtc ctg etc gtg tgg 403 
Glu Phe Asp Arg Val lie Ala Pro Glu Gly Ala Val Leu Leu Val Trp 
90 95 100 

aat aac ctg gac ace tec ate gcg tgg gta cac cga etc agt cgc att 451 
Asn Asn Leu Asp Thr Ser lie Ala Trp Val His Arg Leu Ser Arg lie 
105 110 115 

atg cat gee ggc gat gta etc aag ccg gga ttc ace cca gaa acc gca 499 
Met His Ala Gly Asp Val Leu Lys Pro Gly Phe Thr Pro Glu Thr Ala 
120 125 130 

get ccc tgg ata att gat cga gaa att cgc acc acg tgg aat cag cac 547 
Ala Pro Trp lie lie Asp Arg Glu lie Arg Thr Thr Trp Asn Gin His 
135 140 145 

etc acc cct gaa gaa ate ate cag etc get cac acg agg tec tac tgg 595 
Leu Thr Pro Glu Glu lie lie Gin Leu Ala His Thr Arg Ser Tyr Trp 
150 155 160 165 

tta aac gcg tea gag aaa ate aaa gag cgt gtt gat cag aac ctt cag 643 
Leu Asn Ala Ser .Glu Lys lie Lys Glu Arg Val Asp Gin Asn Leu Gin 
170 175 180 

tgg tat etc tac gag cat ttg ggt ttc agt ccc gac aat cca gtg gaa 691 
Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro Asp Asn Pro Val Glu 
185 190 195 

ctt ccc tat cgc tgt gat gca ttt tta ctt tea cgt tec ggt acc ctg 739 
Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser Arg Ser Gly Thr Leu 
200 205 210 

gca ggc aga tct tec aat ctt taggagcect cgccatgtac ctg 783 
Ala Gly Arg Ser Ser Asn Leu 
215 220 



<210> 248 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 248 

Val Glu Leu Ala Arg Gly Phe Gly Arg Val Leu Asp Val Gly Ala Gly 
15 10 15 

Thr Gly Lys Leu Thr Ser Glu Leu Thr Ala Asp Gin Val Leu Ala Leu 
20 25 30 

Asp Pro Ser Met Asp Met Leu Arg Val Phe Arg Ser Ala Leu Pro Ala 
35 40 45 



Val Pro Cys Trp Gin Ala Thr Ala Glu His 
50 55 



Thr Gly lie Arg Asp Asn 
60 



BGI-I32CP 400 



Ala Val Asp Leu lie Thr Cys Ala Gin Thr Trp His Trp Val Asp Val 
65 70 75 80 

Thr Ala Ala Ser Ala Glu Phe Asp Arg Val lie Ala Pro Glu Gly Ala 
85 90 95 

Val Leu Leu Val Trp Asn Asn Leu Asp Thr Ser He Ala Trp Val His 
100 105 110 

Arg Leu Ser Arg He Met His Ala Gly Asp Val Leu Lys Pro Gly Phe 
115 120 125 

Thr Pro Glu Thr Ala Ala Pro Trp He He Asp Arg Glu He Arg Thr 
130 135 140 

Thr Trp Asn Gin His Leu Thr Pro Glu Glu He He Gin Leu Ala His 
145 150 155 160 

Thr Arg Ser Tyr Trp Leu Asn Ala Ser Glu Lys He Lys Glu Arg Val 
165 170 175 

Asp Gin Asn Leu Gin Trp Tyr Leu Tyr Glu His Leu Gly Phe Ser Pro 
180 185 190 

Asp Asn Pro Val Glu Leu Pro Tyr Arg Cys Asp Ala Phe Leu Leu Ser 
195 200 205 

Arg Ser Gly Thr Leu Ala Gly Arg Ser Ser Asn Leu 

210 ^ .,2-1.5—— 22 0* 



<210> 249 
<211> 1134 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1111) 

<223> RXS00288 

<400> 249 

ggcgtgctaa aaaagcacgt caaatacaga atcggcagat tacatcgctg agcagagaaa 60 

acacgggcat gaaacgtacc caagggctaa catcgggggc atg age gcg caa atg 115 

Met Ser Ala Gin Met 
1 5 

gat acc cct gat ccc act atg tct get gtt gca atg tta gat tec ate 163 
Asp Thr Pro Asp Pro Thr Met Ser Ala Val Ala Met Leu Asp Ser He 
10 15 20 

cct tct gat caa cca gat ttc ctg ate gat gta gaa gta gat cga cca 211 
Pro Ser Asp Gin Pro Asp Phe Leu lie Asp Val Glu Val Asp Arg Pro 
25 30 35 

act ccc gga cca cat gat ctg eta gtc cac att gag gcg gtc tea att 259 
Thr Pro Gly Pro His Asp Leu Leu Val His He Glu Ala Val Ser He 
40 45 50 



aac cct gtt gat acc aag gta cgc atg egg gee ggg aag caa aag cat 



307 



BGI-132CP 



401 



Asn Pro Val Asp Thr Lys Val Arg Met Arg Ala Gly Lys Gin Lys His 
55 60 65 

cct aaa att tta ggt ttt gat get gca ggt gag gtg gtg get gtt gga 355 
Pro Lys lie Leu Gly Phe Asp Ala Ala Gly Glu Val Val Ala Val Gly 
70 75 80 85 

teg cag gtc acg etc ttc aat gtt ggt gac aaa gtg ttc tac gca gga 403 
Ser Gin Val Thr Leu Phe Asn Val Gly Asp Lys Val Phe Tyr Ala Gly 
90 95 100 

tec aat cag cgt cca gga agt aac gca gag tac cag gtg gtg gat gaa 451 
Ser Asn Gin Arg Pro Gly Ser Asn Ala Glu Tyr Gin Val Val Asp Glu 
105 110 115 

egg ctg gtg ggt cac gca cca caa age ttg ggg gca cac gac gec get 499 
Arg Leu Val Gly His Ala Pro Gin Ser Leu Gly Ala His Asp Ala Ala 
120 125 130 

get etc cca ctt gtc gcg etc act gca tgg gag tea ctt ttt gac cga 547 
Ala Leu Pro Leu Val Ala Leu Thr Ala Trp Glu Ser Leu Phe Asp Arg 
135 140 145 

ttg gga gta act cag tea act act gga aca ctg ttg gtc ttg ggc ggt 595 
Leu Gly Val Thr Gin Ser Thr Thr Gly Thr Leu Leu Val Leu Gly Gly 
150 155 160 165 

tea gga ggt gtg cct tea get ctt att caa ctt get cga get etc act 643 
Ser Gly Gly Val Pro Ser Ala Leu^lle Gin Leu Ala Arg Ala Leu Thr 
170 175 180 

ggt ctg aaa gta gtg gca aca get tct cgc cct gaa tea caa gaa tgg 691 
Gly Leu Lys Val Val Ala Thr Ala Ser Arg Pro Glu Ser Gin Glu Trp 
185 190 195 

gtg aca aag etc ggt get cat gag gtg att gat cac tec aag gat ttg 739 
Val Thr Lys Leu Gly Ala His Glu Val lie Asp His Ser Lys Asp Leu 
200 205 210 

agt gag caa ate tec gac gtg gat ttt gtt ttc age teg tgg act act 787 
Ser Glu Gin lie Ser Asp Val Asp Phe Val Phe Ser Ser Trp Thr Thr 
215 220 225 

ggg cgt gaa gta gag etc gee acg ttg atg aaa ccc cag tec cac eta 835 
Gly Arg Glu Val Glu Leu Ala Thr Leu Met Lys Pro Gin Ser His Leu 
230 235 240 245 

gtg etc ate gat gat cca gtg gat ccc aat ttg ggc get ttt aag caa 883 
Val Leu lie Asp Asp Pro Val Asp Pro Asn Leu Gly Ala Phe Lys Gin 
250 255 260 

aaa gcg ate get ttg cac tgg gag ttc atg ttt acc cgc get atg ttc 931 
Lys Ala lie Ala Leu His Trp Glu Phe Met Phe Thr Arg Ala Met Phe 
265 270 275 

aac act cct gat atg ggt gaa caa ggg aaa att ctg aat aag ate gee 979 
Asn Thr Pro Asp Met Gly Glu Gin Gly Lys lie Leu Asn Lys lie Ala 
280 285 290 

gac atg gtt gat egg ggt cag ttt gag tec gtg aca gca acg gtg ctg 1027 
Asp Met Val Asp Arg Gly Gin Phe Glu Ser Val Thr Ala Thr Val Leu 



BGI-132CP 



402 



295 300 305 

gat ggg etc aac get gca aac ate atg gag ggg cac egg etc gtt gag 1075 
Asp Gly Leu Asn Ala Ala Asn lie Met Glu Gly His Arg Leu Val Glu 
310 315 320 325 

cag ggt aaa acc tea gga aaa att gtt gtg agg gta taaagaggac 1121 
Gin Gly Lys Thr Ser Gly Lys lie Val Val Arg Val 
330 335 

ttgaaaaatg cac 1134 



<210> 250 
<211> 337 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 250 

Met Ser Ala Gin Met Asp Thr Pro Asp Pro Thr Met Ser Ala Val Ala 
15 10 15 

Met Leu Asp Ser lie Pro Ser Asp Gin Pro Asp Phe Leu lie Asp Val 
20 25 30 

Glu Val Asp Arg Pro Thr Pro Gly Pro His Asp Leu Leu Val His lie 
35 40 45 

Glu Ala Val Ser lie Asn Pro Val Asp Thr Lys Val Arg Met Arg Ala 
50 55 60 

Gly Lys Gin Lys His Pro Lys lie Leu Gly Phe Asp Ala Ala Gly Glu 
65 70 75 80 

Val Val Ala Val Gly Ser Gin Val Thr Leu Phe Asn Val Gly Asp Lys 
85 90 95 

Val Phe Tyr Ala Gly Ser Asn Gin Arg Pro Gly Ser Asn Ala Glu Tyr 
100 105 110 

Gin Val Val Asp Glu Arg Leu Val Gly His Ala Pro Gin Ser Leu Gly 
115 120 125 

Ala His Asp Ala Ala Ala Leu Pro Leu Val Ala Leu Thr Ala Trp Glu 
130 135 140 

Ser Leu Phe Asp Arg Leu Gly Val Thr Gin Ser Thr Thr Gly Thr Leu 
145 150 155 160 

Leu Val Leu Gly Gly Ser Gly Gly Val Pro Ser Ala Leu lie Gin Leu 
165 170 175 

Ala Arg Ala Leu Thr Gly Leu Lys Val Val Ala Thr Ala Ser Arg Pro 
180 185 190 

Glu Ser Gin Glu Trp Val Thr Lys Leu Gly Ala His Glu Val lie Asp 
195 200 205 

His Ser Lys Asp Leu Ser Glu Gin lie Ser Asp Val Asp Phe Val Phe 
210 215 220 



BGI-132CP 403 



Ser Ser Trp Thr 
225 

Pro Gin Ser His 



Gly Ala Phe Lys 
260 

Thr Arg Ala Met 
275 

Leu Asn Lys lie 
290 

Thr Ala Thr Val 
305 

His Arg Leu Val 



Val 



Thr Gly Arg Glu 
230 

Leu Val Leu lie 
245 

Gin Lys Ala lie 



Phe Asn Thr Pro 
280 

Ala Asp Met Val 
295 

Leu Asp Gly Leu 
310 

Glu Gin Gly Lys 
325 



Val Glu Leu Ala 
235 

Asp Asp Pro Val 
250 

Ala Leu His Trp 
265 

Asp Met Gly Glu 



Asp Arg Gly Gin 
300 

Asn Ala Ala Asn 
315 

Thr Ser Gly Lys 
330 



Thr Leu Met Lys 
240 

Asp Pro Asn Leu 
255 

Glu Phe Met Phe 
270 

Gin Gly Lys lie 
285 

Phe Glu Ser Val 



lie Met Glu Gly 
320 

lie Val Val Arg 
335 



<210> 251 
<211> 1347 
<212> DNA 

<213> ,-Corynebacterium glutamicum .„* ■ 

<220> 
<221> CDS 

<222> (101) . . (1324) 
<223> RXS01114 

<400> 251 

ttcggtggaa gatatccgca agctggtgct gccgcagctt ttagaaacgg ctcaagcaat 60 



ttcgacagat ctctctgcac tctaaattaa ggatcaaaaa atg aac cct caa gat 

Met Asn Pro Gin Asp 
1 5 



115 



att gtc ate tgt tec cca ttg cgc ace cca gtt ggt get tac ggc gga 
lie Val lie Cys Ser Pro Leu Arg Thr Pro Val Gly Ala Tyr Gly Gly 
10 15 20 



163 



tec ttc acc ggc gtc cct gtt gaa gaa ttg gec acc acc gtg ate aac 
Ser Phe Thr Gly Val Pro Val Glu Glu Leu Ala Thr Thr Val lie Asn 
25 - 30 35 



211 



gcg ate gtt gag gca acc ggc ate acc ggc gac gat gtg gac gat ctg 
Ala lie Val Glu Ala Thr Gly lie Thr Gly Asp Asp Val Asp Asp Leu 
40 45 50 



259 



ate etc ggc cag gca tec ccc aac ggt gcg get cca gca ctg ggc cgt 
lie Leu Gly Gin Ala Ser Pro Asn Gly Ala Ala Pro Ala Leu Gly Arg 
55 60 65 



307 



gtt gtt get eta gat tec aag ctt ggc caa aac gtt cca ggc atg cag 
Val Val Ala Leu Asp Ser Lys Leu Gly Gin Asn Val Pro Gly Met Gin 
70 75 80 85 



355 



BGI-132CP 



404 



ctt gat cgc cgc tgt ggt tec ggc ctg cag gca ate gtc acc get get 403 
Leu Asp Arg Arg Cys Gly Ser Gly Leu Gin Ala lie Val Thr Ala Ala 
90 95 100 

gca cac gtt gca tec ggc get get gat ctg ate ate gca ggt ggc gca 451 
Ala His Val Ala Ser Gly Ala Ala Asp Leu lie lie Ala Gly Gly Ala 
105 110 115 

gaa tec atg age cgc gtt gag tac acc gtg tec ggc gat ate cgt tgg 499 
Glu Ser Met Ser Arg Val Glu Tyr Thr Val Ser Gly Asp lie Arg Trp 
120 125 130 

ggt gtc aag ggc ggc gac atg cag ctt cgt gac cgc ctt gca gaa gca 547 
Gly Val Lys Gly Gly Asp Met Gin Leu Arg Asp Arg Leu Ala Glu Ala 
135 140 145 

cgc gaa acc get ggc gga cgc aac cac ccg ate cct ggt ggc atg ate 595 
Arg Glu Thr Ala Gly Gly Arg Asn His Pro lie Pro Gly Gly Met lie 
150 155 160 165 

gag acc get gag aac ctg cgt cgc gaa tac ggc ate tec cgc gag gag 643 
Glu Thr Ala Glu Asn Leu Arg Arg Glu Tyr Gly lie Ser Arg Glu Glu 
170 175 180 

cag gac aag ate tec gca gcg tec cag cag cgt tgg ggc aag get get 691 
Gin Asp Lys lie Ser Ala Ala Ser Gin Gin Arg Trp Gly Lys Ala Ala 
185 190 195 

gat gcg ggg ctt ttc gac gac gag ate gtg cca gtc acc gtc cct gee 739 
Asp Ala Gly Leu Phe Asp Asp Glu lie Val Pro Val Thr Val Pro Ala 
200 205 210 

aag aag cgc ggc cag gag cca acc ate gtt tct cga gac gag cat ggt 787 
Lys Lys Arg Gly Gin Glu Pro Thr lie Val Ser Arg Asp Glu His Gly 
215 220 225 

cga cca gga aca acc gtc gaa aag ctt get get ttg cgc ccc ate atg 835 
Arg Pro Gly Thr Thr Val Glu Lys Leu Ala Ala Leu Arg Pro lie Met 
230 235 240 245 

ggc cgc cag gat gcg gaa gca acc gtc acc get ggc aac gcg tec ggc 883 
Gly Arg Gin Asp Ala Glu Ala Thr Val Thr Ala Gly Asn Ala Ser Gly 
250 255 260 

caa aat gat ggc get get gee gtc ate gtg acc act cgc gee aag gee 931 
Gin Asn Asp Gly Ala Ala Ala Val lie Val Thr Thr Arg Ala Lys Ala 
265 270 275 

gag gag aag ggc ctg cgc cca gtc atg cgt ttg get ggc tgg tct gtg 979 
Glu Glu Lys Gly Leu Arg Pro Val Met Arg Leu Ala Gly Trp Ser Val 
280 285 290 

get get gtt ccc cca gag acc atg ggt att gga cct gtt cct gee acc 1027 
Ala Ala Val Pro Pro Glu Thr Met Gly lie Gly Pro Val Pro Ala Thr 
295 300 305 

aag aag gtc ctg gat cgt ttg ggc ctt acc ctg gag gac ate ggc gcg 1075 
Lys Lys Val Leu Asp Arg Leu Gly Leu Thr Leu Glu Asp lie Gly Ala 
310 315 320 325 
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405 



ate gaa etc aac gaa get ttc gca get cag gca ctg tct gtg ctg aag 1123 
lie Glu Leu Asn Glu Ala Phe Ala Ala Gin Ala Leu Ser Val Leu Lys 
330 335 340 

gaa tgg aac att tct tgg gaa gat gag cgc gtc aac cca ctg ggt tec 1171 
Glu Trp Asn lie Ser Trp Glu Asp Glu Arg Val Asn Pro Leu Gly Ser 
345 350 355 

ggt att tec atg gga cac cca gtc ggt gee ace ggt get cgc atg gca 1219 
Gly lie Ser Met Gly His Pro Val Gly Ala Thr Gly Ala Arg Met Ala 
360 365 370 

gta ace ttg get cac cgc atg cag cgt gaa aac act cag tac gga ctg 1267 
Val Thr Leu Ala His Arg Met Gin Arg Glu Asn Thr Gin Tyr Gly Leu 
375 380 385 

gee ace atg tgc ate ggt ggc ggc cag ggt ctt gca get gtc ttt gaa 1315 
Ala Thr Met Cys lie Gly Gly Gly Gin Gly Leu Ala Ala Val Phe Glu 
390 395 400 405 

aag gag aac taaaaatggc tattttgeae age 1347 
Lys Glu Asn 



<210> 252 
<211> 408 
<212> PRT 

<213> Corynebacterium glut ami Gum.-. 
<400> 252 

Met Asn Pro Gin Asp lie Val lie Cys Ser Pro Leu Arg Thr Pro Val 
15 10 15 

Gly Ala Tyr Gly Gly Ser Phe Thr Gly Val Pro Val Glu Glu Leu Ala 
20 25 30 

Thr Thr Val lie Asn Ala lie Val Glu Ala Thr Gly lie Thr Gly Asp 
35 40 45 

Asp Val Asp Asp Leu lie Leu Gly Gin Ala Ser Pro Asn Gly Ala Ala 
50 55 60 

Pro Ala Leu Gly Arg Val Val Ala Leu Asp Ser Lys Leu Gly Gin Asn 
65 70 75 80 

Val Pro Gly Met Gin Leu Asp Arg Arg Cys Gly Ser Gly Leu Gin Ala 
85 90 95 

lie Val Thr Ala Ala Ala His Val Ala Ser Gly Ala Ala Asp Leu lie 
100 105 110 

lie Ala Gly Gly Ala Glu Ser Met Ser Arg Val Glu Tyr Thr Val Ser 
115 120 125 

Gly Asp lie Arg Trp Gly Val Lys Gly Gly Asp Met Gin Leu Arg Asp 
130 135 140 



Arg Leu Ala Glu Ala Arg Glu Thr Ala Gly Gly Arg Asn His Pro lie 
145 150 155 160 
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Pro Gly Gly Met lie Glu Thr Ala Glu Asn Leu Arg Arg Glu Tyr Gly 
165 170 175 

lie Ser Arg Glu Glu Gin Asp Lys lie Ser Ala Ala Ser Gin Gin Arg 
180 185 190 

Trp Gly Lys Ala Ala Asp Ala Gly Leu Phe Asp Asp Glu lie Val Pro 
195 200 205 

Val Thr Val Pro Ala Lys Lys Arg Gly Gin Glu Pro Thr lie Val Ser 
210 215 220 

Arg Asp Glu His Gly Arg Pro Gly Thr Thr Val Glu Lys Leu Ala Ala 
225 230 235 240 

Leu Arg Pro lie Met Gly Arg Gin Asp Ala Glu Ala Thr Val Thr Ala 
245 250 255 

Gly Asn Ala Ser Gly Gin Asn Asp Gly Ala Ala Ala Val lie Val Thr 
260 265 270 

Thr Arg Ala Lys Ala Glu Glu Lys Gly Leu Arg Pro Val Met Arg Leu 
275 280 285 

Ala Gly Trp Ser Val Ala Ala Val Pro Pro Glu Thr Met Gly lie Gly 
290 295 300 

Pro Val Pro Ala Thr Lys Lys Val Leu Asp Arg Leu Gly. Leu Thr Leu 
305 . 310 315 320 

Glu Asp lie Gly Ala lie Glu Leu Asn Glu Ala Phe Ala Ala Gin Ala 
325 330 335 

Leu Ser Val Leu Lys Glu Trp Asn lie Ser Trp Glu Asp Glu Arg Val 
340 345 350 

Asn Pro Leu Gly Ser Gly lie Ser Met Gly His Pro Val Gly Ala Thr 
355 360 365 

Gly Ala Arg Met Ala Val Thr Leu Ala His Arg Met Gin Arg Glu Asn 
370 375 380 

Thr Gin Tyr Gly Leu Ala Thr Met Cys lie Gly Gly Gly Gin Gly Leu 
385 390 395 400 

Ala Ala Val Phe Glu Lys Glu Asn 
405 



<210> 253 
<211> 554 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> <1)..(531) 
<223> RXS01205 

<400> 253 

gta teg gec tat ccg ccg gec ate ate gca gcg get etc gta gga att 
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Val Ser Ala Tyr Pro Pro Ala lie lie Ala Ala Ala Leu Val Gly lie 
15 10 15 

tgc gcg gga gtt ttg ccc cat aat ttt gaa ccc teg cga ata ttt atg 96 
Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg lie Phe Met 
20 25 30 

ggc gat tec ggc tec atg etc ate ggc ctg ctg ttg get gca gca teg 144 
Gly Asp Ser Gly Ser Met Leu lie Gly Leu Leu Leu Ala Ala Ala Ser 
35 40 45 

acc tea gcg tea gga aaa ate aac atg age ctg tat ggc gca get gat 192 
Thr Ser Ala Ser Gly Lys lie Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

ttt ate gca ttg ate tea ccc ate ate gtt gtt etc gee gee gtg gee 240 
Phe lie Ala Leu lie Ser Pro lie lie Val Val Leu Ala Ala Val Ala 
65 70 75 80 

ate cca ctg etc gac etc gtg atg gca gtg gtt agg cgc gtg ggc agg 288 
lie Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 
85 90 95 

gga gca tea ccc ttt tec ccg gac aaa atg cat ctg cac cac cga ctg 336 
Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 110 

ctg tec ate gga cac acc cat agg cgc gtg gtc eta gtg etc tac acc 384 
Leu Ser lie Gly His Thr .His , Arg* Arg Val Val Leu- Val^Leu Tyr Thr - , 

115 120 125 

tgg gcg age gee gtg gca ttc ggc gca gtg age ttc tec gtc gtt ccg 432 
Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 

cca ctg ttt gec acc gga teg age ate tgt ggc ate etc ate gee gtc 480 
Pro Leu Phe Ala Thr Gly Ser Ser lie Cys Gly lie Leu lie Ala Val 
145 150 155 160 

get gtc aca gec gtg cca gtg atg aaa age egg cga gee gee aaa ctt 52 8 
Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 
165 170 175 

gat taagtgattg tcactttgga ttg 554 
Asp 



<210> 254 
<211> 177 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 254 

Val Ser Ala Tyr Pro Pro Ala lie lie Ala Ala Ala Leu Val Gly lie 
15 10 15 

Cys Ala Gly Val Leu Pro His Asn Phe Glu Pro Ser Arg lie Phe Met 
20 25 30 

Gly Asp Ser Gly Ser Met Leu lie Gly Leu Leu Leu Ala Ala Ala Ser 
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35 40 45 

Thr Ser Ala Ser Gly Lys lie Asn Met Ser Leu Tyr Gly Ala Ala Asp 
50 55 60 

Phe lie Ala Leu lie Ser Pro lie lie Val Val Leu Ala Ala Val Ala 
65 70 75 80 

lie Pro Leu Leu Asp Leu Val Met Ala Val Val Arg Arg Val Gly Arg 
85 90 95 

Gly Ala Ser Pro Phe Ser Pro Asp Lys Met His Leu His His Arg Leu 
100 105 110 

Leu Ser lie Gly His Thr His Arg Arg Val Val Leu Val Leu Tyr Thr 
115 120 125 

Trp Ala Ser Ala Val Ala Phe Gly Ala Val Ser Phe Ser Val Val Pro 
130 135 140 

Pro Leu Phe Ala Thr Gly Ser Ser lie Cys Gly lie Leu lie Ala Val 
145 150 155 160 

Ala Val Thr Ala Val Pro Val Met Lys Ser Arg Arg Ala Ala Lys Leu 
165 170 175 

Asp 



<210> 255 
<211> 564 
<212> DNA 

<213> Corynebacterium glut ami cum 

<220> 

<221> CDS 

<222> (101) . . (541) 

<223> RXS01269 

<400> 255 

gattatctct gcgccgattc agctggcaat agcagcagtt gtattgagag ctcatggtcg 60 

tccgattcta tttcgtcaac cacgacctgg gaaagacggt gtg gta ttt gag atg 115 

Val Val Phe Glu Met 
1 5 

att aag ttt cga acc atg ctt gaa cca gat gaa aaa cat gta act gat 163 
lie Lys Phe Arg Thr Met Leu Glu Pro Asp Glu Lys His Val Thr Asp 
10 15 20 

gaa cag cgt eta act aaa gtt gga aag ctt ctg egg gaa acg agt tta 211 
Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu Arg Glu Thr Ser Leu 
25 30 35 

gat gag tta cct aca etc tgg aat gta ttt aaa ggt gat atg age ctt 259 
Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys Gly Asp Met Ser Leu 
40 45 50 



gta ggg cct cga cct ttg ctt gtt age tat ctg gaa cat tac tct tct 
Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu Glu His Tyr Ser Ser 



307 
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55 



60 



65 



gaa caa get cga cgc cat gaa gtt cgt cct ggg att act ggt ttg get 
Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly lie Thr Gly Leu Ala 
70 75 80 85 



355 



cag gtg aat ggc cgt aat caa act act tgg gat gaa cga ctt aag ttg 
Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp Glu Arg Leu Lys Leu 
90 95 100 



403 



gat gtc gaa tat gtg gat cgc tgt agt ttg aaa eta gat ttc aaa ata 
Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys Leu Asp Phe Lys lie 
105 110 115 



451 



tta ate gee act gta aaa aca gtt ctt tct aaa aag ggc -att agt aat 
Leu lie Ala Thr Val Lys Thr Val Leu Ser Lys Lys Gly lie Ser Asn 
120 125 130 



499 



gaa ggt cat gtc acg atg cca tec ttc att gaa gaa aga aaa 
Glu Gly His Val Thr Met Pro Ser Phe lie Glu Glu Arg Lys 
135 140 145 



541 



tagcaggtaa aaattttact ttc 



564 



<210> 256 
<211> 147 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 256 

Val Val Phe Glu Met lie Lys Phe Arg Thr Met Leu Glu Pro Asp Glu 
15 10 15 

Lys His Val Thr Asp Glu Gin Arg Leu Thr Lys Val Gly Lys Leu Leu 
20 25 . 30 

Arg Glu Thr Ser Leu Asp Glu Leu Pro Thr Leu Trp Asn Val Phe Lys 
35 40 45 

Gly Asp Met Ser Leu Val Gly Pro Arg Pro Leu Leu Val Ser Tyr Leu 
50 55 60 

Glu His Tyr Ser Ser Glu Gin Ala Arg Arg His Glu Val Arg Pro Gly 
65 70 75 80 

lie Thr Gly Leu Ala Gin Val Asn Gly Arg Asn Gin Thr Thr Trp Asp 
85 90 95 

Glu Arg Leu Lys Leu Asp Val Glu Tyr Val Asp Arg Cys Ser Leu Lys 
100 105 110 

Leu Asp Phe Lys lie Leu lie Ala Thr Val Lys Thr Val Leu Ser Lys 
115 120 125 

Lys Gly lie Ser Asn Glu Gly His Val Thr Met Pro Ser Phe lie Glu 
130 135 140 



Glu Arg Lys 
145 
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<210> 257 

<211> 510 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (487) 

<223> RXS01421 

<400> 257 

ttgatgcacg tgcagaaatc gtcggcggtc cgtggcaccc atctgttaag ggagactcgg 60 

ttactgcagg gatcctgcga gatcgagtaa acgcctaaag atg acg teg aaa age 115 

Met Thr Ser Lys Ser 
1 5 

att age ggc aag cgc ccg aat ctg ccg teg etc act gga gcg egg tgg 163 
lie Ser Gly Lys Arg Pro Asn Leu Pro Ser Leu Thr Gly Ala Arg Trp 
10 15 20 

etc gcg gcg etc get gtt tat ttt ttg cat gcg ttg gtg ttt ttg teg 211 
Leu Ala Ala Leu Ala Val Tyr Phe Leu His Ala Leu Val Phe Leu Ser 
25 30 35 

gtg tat ccg ttc cag cag teg gaa ctg ttt gee aca ate cat aaa ttt 259 
.Val Tyr Pro Phe Gin Gin Ser Glu Leu Phe Ala Thr lie His Lys Phe 
40 45 50 

gtc ccc atg cag ctg ggt tea get ggt gta ace ttc ttc ttt ate ttg 307 
Val Pro Met Gin Leu Gly Ser Ala Gly Val Thr Phe Phe Phe lie Leu 
55 60 65 

tec gga ttt ttg ate tat tgg tea aat age cag etc aag ggc atg aag 355 
Ser Gly Phe Leu lie Tyr Trp Ser Asn Ser Gin Leu Lys Gly Met Lys 
70 75 80 85 

aat gtg ctg tat tac tgc aag cgc cgc ate acc aag att tat ccc atg 403 
Asn Val Leu Tyr Tyr Cys Lys Arg Arg lie Thr Lys lie Tyr Pro Met 
90 95 100 

cac ttg att gcg ttg ccg atg ttt att gag gcg teg gcg aag ttc acg 451 
His Leu lie Ala Leu Pro Met Phe lie Glu Ala Ser Ala Lys Phe Thr 
105 110 115 

act aca ggc att acc tgg gtg ctg att ttg cgc gag taaagctgtg 497 
Thr Thr Gly lie Thr Trp Val Leu lie Leu Arg Glu 
120 125 

getgeggaat gcg 510 



<210> 258 
<211> 129 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 258 

Met Thr Ser Lys Ser lie Ser Gly Lys Arg Pro Asn Leu Pro Ser Leu 
15 10 15 
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Thr Gly Ala Arg 
20 

Leu Val Phe Leu 
35 

Thr lie His Lys 
50 

Phe Phe Phe lie 
65 

Leu Lys Gly Met 



Lys lie Tyr Pro 
100 

Ser Ala Lys Phe 
115 

Glu 



Trp Leu Ala Ala 



Ser Val Tyr Pro 
40 

Phe Val Pro Met 
55 

Leu Ser Gly Phe 
70 

Lys Asn Val Leu 
85 

Met His Leu lie 



Thr Thr Thr Gly 
120 



Leu Ala Val Tyr 
25 

Phe Gin Gin Ser 



Gin Leu Gly Ser 
60 

Leu lie Tyr Trp 
75 

Tyr Tyr Cys Lys 
90 

Ala Leu Pro Met 
105 

lie Thr Trp Val 



Phe Leu His Ala 
30 

Glu Leu Phe Ala 
45 

Ala Gly Val Thr 



Ser Asn Ser Gin 
80 

Arg Arg lie Thr 
95 

Phe lie Glu Ala 
110 

Leu lie Leu Arg 
125 



<210> 259 
<211> 774 

<212> DNA . * 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (751) 

<223> RXS01491 

<400> 259 

aacggtgtga aacacattga agtgtcgttg ggttatccgc gcgaatggga gcattggtct 60 

gggcagcatg tgtggccata tccagtgatg gaggtggaca atg ctg gat gag tct 115 

Met Leu Asp Glu Ser 
1 5 

ttg ttt cca aat teg gca aag ttt tct ttc att aaa act ggc gat get 163 
Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe lie Lys Thr Gly Asp Ala 
10 15 20 

gtt aat tta gac cat ttc cat cag ttg cat ccg ttg gaa aag gca ctg 211 
Val Asn Leu Asp His Phe His Gin Leu His Pro Leu Glu Lys Ala Leu 
25 30 35 

gta gcg cac teg gtt gat att aga aaa gca gag ttt gga gat gee agg 259 
Val Ala His Ser Val Asp lie Arg Lys Ala Glu Phe Gly Asp Ala Arg 
40 45 50 

tgg tgt gca cat cag gca etc caa get ttg gga cga gat age ggt'gat 307 
Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly Arg Asp Ser Gly Asp 
55 60 65 



ccc att ttg cgt ggg gaa cga gga atg cca ttg tgg cct tct teg gtg 
Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu Trp Pro Ser Ser Val 



355 
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70 75 80 85 

tct ggt tea ttg acc cac act gac gga ttc cga get get gtt gtg gcg 403 
Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg Ala Ala Val Val Ala 
90 95 100 

cca cga ttg ttg gtg cgt tct atg gga ttg gat gee gaa cct gcg gag 451 
Pro Arg Leu Leu Val Arg Ser Met Gly Leu Asp Ala Glu Pro Ala Glu 
105 110 115 

ccg ttg ccc aag gat gtt ttg ggt tea ate get egg gtg ggg gag att 499 
Pro Leu Pro Lys Asp Val Leu Gly Ser lie Ala Arg Val Gly Glu lie 
120 125 130 

cct caa ctt aag cgc ttg gag gaa caa ggt gtg cac tgc gcg gat cgc 547 
Pro Gin Leu Lys Arg Leu Glu Glu Gin Gly Val His Cys Ala Asp Arg 
135 140 145 

ctg ctg ttt tgt gec aag gaa gca aca tac aaa gcg tgg ttc ccg ctg 595 
Leu Leu Phe Cys Ala Lys Glu Ala Thr Tyr Lys Ala Trp Phe Pro Leu 
150 155 160 165 

acg cat agg tgg ctt ggt ttt gaa caa get gag ate gac ttg cgt gat 643 
Thr His Arg Trp Leu Gly Phe Glu Gin Ala Glu lie Asp Leu Arg Asp 
170 * 175 180 

gat ggc act ttt gtg tec tat ttg ctg gtt cga cca act cca gtg ccg 691 
Asp Gly Thr Phe Val Ser Tyr Leu Leu Val Arg Pro Thr Pro Val Pro 
185 190 195 

ttt att tea ggt aaa tgg gta ctg cgt gat ggt tat gtc ata get gcg 739 
Phe lie Ser Gly Lys Trp Val Leu Arg Asp Gly Tyr Val lie Ala Ala 
200 205 210 

act gca gtg act tgaactggat ggagaggata cct 774 
Thr Ala Val Thr 
215 



<210> 260 
<211> 217 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 260 

Met Leu Asp Glu Ser Leu Phe Pro Asn Ser Ala Lys Phe Ser Phe lie 
15 10 15 

Lys Thr Gly Asp Ala Val Asn Leu Asp His Phe His Gin Leu His Pro 
20 25 30 

Leu Glu Lys Ala Leu Val Ala His Ser Val Asp lie Arg Lys Ala Glu 
35 40 45 

Phe Gly Asp Ala Arg Trp Cys Ala His Gin Ala Leu Gin Ala Leu Gly 
50 55 60 

Arg Asp Ser Gly Asp Pro lie Leu Arg Gly Glu Arg Gly Met Pro Leu 
65 70 75 80 



Trp Pro Ser Ser Val Ser Gly Ser Leu Thr His Thr Asp Gly Phe Arg 
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Ala Ala Val Val 
100 

Ala Glu Pro Ala 
115 

Arg Val Gly Glu 
130 

His Cys Ala Asp 
145 

Ala Trp Phe Pro 



lie Asp Leu Arg 
180 

Pro Thr Pro Val 
195 

Tyr Val lie Ala 
210 



85 

Ala Pro Arg Leu 



Glu Pro Leu Pro 
120 

lie Pro Gin Leu 
135 

Arg Leu Leu Phe 
150 

Leu Thr His Arg 
165 

Asp Asp Gly Thr 



Pro Phe lie Ser 
200 

Ala Thr Ala Val 
215 



90 

Leu Val Arg Ser 
105 

Lys Asp Val Leu 



Lys Arg Leu Glu 
140 

Cys Ala Lys Glu 
155 

Trp Leu Gly Phe 
170 

Phe Val Ser Tyr 
185 

Gly Lys Trp Val 



Thr 



95 

Met Gly Leu Asp 
110 

Gly Ser He Ala 
125 

Glu Gin Gly Val 



Ala Thr Tyr Lys 
160 

Glu Gin Ala Glu 
175 

Leu Leu Val Arg 
190 

Leu Arg Asp Gly 
205 



<210> 261 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXS01572 

<400> 261 

ctgctgtgcg caggcatcac cacctactcc ccaatcgctc gctggaacgt taaagaaggc 6 0 

gacaaagtag cagtcatggg cctcggcggg actcggacac atg ggt gtc cag ate 115 

Met Gly Val Gin He 
1 5 

get gca gee aag ggt get gag gtt ace gtt ctg tec cgt tec ctg cgc 163 
Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu Ser Arg Ser Leu Arg 
10 15 20 

aag gca gaa ctt gec aag gaa etc ggc gca get cgc acg ctt gcg act 211 
Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala Arg Thr Leu Ala Thr 
25 30 35 

tct gat gag gat ttc ttc ace gaa cac gee ggt gaa ttc gac ttc ate 259 
Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly Glu Phe Asp Phe He 
40 45 50 

etc aac ace att age gca tec ate cca gtc gac aag tac ctg age ctt 307 
Leu Asn Thr He Ser Ala Ser He Pro Val Asp Lys Tyr Leu Ser Leu 
55 60 65 



etc aag cca cac ggt gtc atg get gtt gtc ggt ctg cca cca gag aag 



355 
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Leu Lys Pro His Gly Val Met Ala Val Val Gly Leu Pro Pro Glu Lys 
70 75 80 85 

cag cca ctg age ttc ggt gcg etc ate ggc ggc gga aaa gtc etc ace 403 
Gin Pro Leu Ser Phe Gly Ala Leu lie Gly Gly Gly Lys Val Leu Thr 
90 95 100 

gga tec aac att ggc ggc ate cct gaa acc cag gaa atg etc gac ttc 451 
Gly Ser Asn lie Gly Gly lie Pro Glu Thr Gin Glu Met Leu Asp Phe 
105 110 115 

tgt gca aaa cac ggc etc ggt gcg atg ate gaa act gtc ggc gtc aac 499 
Cys Ala Lys His Gly Leu Gly Ala Met lie Glu Thr Val Gly Val Asn 
120 125 130 

gat gtt gat gca gee tac gac cgt gtt gtt gee ggc gac gtt cag ttc 547 
Asp Val Asp Ala Ala Tyr Asp Arg Val Val Ala Gly Asp Val Gin Phe 
135 • 140 145 

cgc gtt gtc att gat act get teg ttt get gag gtt gag gcg gtt 592 
Arg Val Val lie Asp Thr Ala Ser Phe Ala Glu Val Glu Ala Val 
150 155 160 

taggtttact gaagttcaga ctt 615 



<210> 262 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 262 

Met Gly Val Gin lie Ala Ala Ala Lys Gly Ala Glu Val Thr Val Leu 
15 10 15 

Ser Arg Ser Leu Arg Lys Ala Glu Leu Ala Lys Glu Leu Gly Ala Ala 
20 25 30 

Arg Thr Leu Ala Thr Ser Asp Glu Asp Phe Phe Thr Glu His Ala Gly 
35 40 45 

Glu Phe Asp Phe lie Leu Asn Thr lie Ser Ala Ser lie Pro Val Asp 
50 55 60 

Lys Tyr Leu Ser Leu Leu Lys Pro His Gly Val Met Ala Val Val Gly 
65 70 75 80 

Leu Pro Pro Glu Lys Gin Pro Leu Ser Phe Gly Ala Leu lie Gly Gly 
85 90 95 

Gly Lys Val Leu Thr Gly Ser Asn lie Gly Gly lie Pro Glu Thr Gin 
100 105 110 

Glu Met Leu Asp Phe Cys Ala Lys His Gly Leu Gly Ala Met lie Glu 
115 120 125 

Thr Val Gly Val Asn Asp Val Asp Ala Ala Tyr Asp Arg Val Val Ala 
130 135 140 



Gly Asp Val Gin Phe Arg Val Val lie Asp Thr Ala Ser Phe Ala Glu 
145 150 155 160 
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Val Glu Ala Val 



<210> 263 
<211> 876 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (853) 

<223> RXS02453 

<400> 263 

aaccaacaaa ggtcatctca accggcttaa gaaaattctg ccagctttct gctgattgaa 60 

tcgtgccagc tcagggcata tctcacctaa agtaaacacc atg aaa tea ate ttc 115 

Met Lys Ser lie Phe 

1 5 

att tec ggt gcg gcg aac gga att ggc aaa get gtg gcg ttg aaa ttt 163 

lie Ser Gly Ala Ala Asn Gly lie Gly Lys Ala Val Ala Leu Lys Phe 
10 15 20 

ctt cac gaa ggt tgg etc gtt gga gee tac gac etc gcg gaa ate acc 211 
Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp Leu Ala Glu lie Thr 
25 30 35 

tac tea cac ccc aat ctt cgc tgg ggc tac etc aat gtt cga cag tec 259 
Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu Asn Val Arg Gin Ser 
40 45 50 

gag teg tgg gac aaa gee eta gaa gac ttt gcg acg cac acc gga ggc 3 07 
Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala Thr His Thr Gly Gly 
55 60 65 

acc ate gat gtg gtg gac aat aat gee ggc gta att att gag gga ccg 3 55 
Thr lie Asp Val Val Asp Asn Asn Ala Gly Val lie lie Glu Gly Pro 
70 75 80 85 

ctg cag gac gca gag gag ggg age gtc gac aag ctt ctt gca ate aac 403 
Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys Leu Leu Ala lie Asn 
90 95 100 

gtc aat ggc gtg act ctt ggt gee cgc gee get cat cct tat ttg gcg 451 
Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala His Pro Tyr Leu Ala 
105 110 115 

cgc acg ccg ggc gee cag ttg tta aac atg tec teg gcg teg gcg gtg 499 
Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser Ser Ala Ser Ala Val 
120 125 130 

tac ggg cag ccc cag ate gcg gtg tat teg get teg aag ttt tac gtc 547 
Tyr Gly Gin Pro Gin lie Ala Val Tyr Ser Ala Ser Lys Phe Tyr Val 
135 140 145 



gca ggt ctt act gag gcg ctg aat ttg gag tgg egg aaa gac gat att 
Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp Arg Lys Asp Asp lie 
150 155 160 165 



595 
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cgc gtg gtc gat gtt tgg cct ttg tgg gcg aaa acc gat ttg gtg aac 643 
Arg Val Val Asp Val Trp Pro Leu Trp Ala Lys Thr Asp Leu Val Asn 
170 175 180 

ggc gtg aag get aag tea ctg aag cgt ttg ggt gtc egg ate act ccg 691 
Gly Val Lys Ala Lys Ser Leu Lys Arg Leu Gly Val Arg lie Thr Pro 
185 190 195 

gaa cag gtg gca cag gcg gta tgg gat gcg gtg cat ccg aaa tct egg 739 
Glu Gin Val Ala Gin Ala Val Trp Asp Ala Val His Pro Lys Ser Arg 
200 205 210 

tgg gcg aag gga aag gtg cat cac ggg gtg tea aag ttg gat aag gcg 787 
Trp Ala Lys Gly Lys Val His His Gly Val Ser Lys Leu Asp Lys Ala 
215 220 225 

ctg tat etc atg aaa tct ctg teg cct gat egg gta gcg atg tgt ttt 835 
Leu Tyr Leu Met Lys Ser Leu Ser Pro Asp Arg Val Ala Met Cys Phe 
230 235 240 245 

gcg cga eta ate gee gga taaatgaatt gattatttta ggc 876 
Ala Arg Leu lie Ala Gly 
250 



<210> 264 
<211> 251 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 264 

Met Lys Ser lie Phe lie Ser Gly Ala Ala Asn Gly lie Gly Lys Ala 
15 10 15 

Val Ala Leu Lys Phe Leu His Glu Gly Trp Leu Val Gly Ala Tyr Asp 
20 25 30 

Leu Ala Glu lie Thr Tyr Ser His Pro Asn Leu Arg Trp Gly Tyr Leu 
35 40 45 

Asn Val Arg Gin Ser Glu Ser Trp Asp Lys Ala Leu Glu Asp Phe Ala 
50 55 60 

Thr His Thr Gly Gly Thr lie Asp Val Val Asp Asn Asn Ala Gly Val 
65 70 75 80 

lie lie Glu Gly Pro Leu Gin Asp Ala Glu Glu Gly Ser Val Asp Lys 
85 90 95 

Leu Leu Ala lie Asn Val Asn Gly Val Thr Leu Gly Ala Arg Ala Ala 
100 105 110 

His Pro Tyr Leu Ala Arg Thr Pro Gly Ala Gin Leu Leu Asn Met Ser 
115 120 125 

Ser Ala Ser Ala Val Tyr Gly Gin Pro Gin lie Ala Val Tyr Ser Ala 
. 130 135 140 



Ser Lys Phe Tyr Val Ala Gly Leu Thr Glu Ala Leu Asn Leu Glu Trp 
145 150 155 160 
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Arg Lys Asp Asp 



Thr Asp Leu Val 
180 

Val Arg lie Thr 
195 

His Pro Lys Ser 
210 

Lys Leu Asp Lys 
225 

Val Ala Met Cys 



lie Arg Val Val 
165 

Asn Gly Val Lys 



Pro Glu Gin Val 
200 

Arg Trp Ala Lys 
215 

Ala Leu Tyr Leu 
230 

Phe Ala Arg Leu 
245 



Asp Val Trp Pro 
170 

Ala Lys Ser Leu 
185 

Ala Gin Ala Val 



Gly Lys Val His 
220 

Met Lys Ser Leu 
235 

lie Ala Gly 
250 



Leu Trp Ala Lys 
175 

Lys Arg Leu Gly 
190 

Trp Asp Ala Val 
205 

His Gly Val Ser 



Ser Pro Asp Arg 
240 



<210> 265 
<211> 897 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (874) 

<223> RXS02474 



<400> 265 

tgctggtcta ttgtggcgac cgagggcctt tgaaggttcg 



acaaactgta taaggccttg 60 



aatcttgaga atttattttg aggaagcaag aggaagtgtc 



atg age aaa gtt gca 
Met Ser Lys Val Ala 
1 5 



115 



atg gtt acc ggt ggt gca caa ggc ate ggt cgt 
Met Val Thr Gly Gly Ala Gin Gly lie Gly Arg 
10 15 



gga att tea gag aag 
Gly lie Ser Glu Lys 
20 



163 



ctg gca gca gat ggt ttc gat att gee gta gee 
Leu Ala Ala Asp Gly Phe Asp lie Ala Val Ala 
25 30 



gac ctg cca caa cag 
Asp Leu Pro Gin Gin 
35 



211 



gaa gaa caa get gca gag acc ate aag ttg att 
Glu Glu Gin Ala Ala Glu Thr lie Lys Leu lie 
40 45 



gaa get gca ggt caa 
Glu Ala Ala Gly Gin 
50 



259 



aag get gta ttc gtt gga tta gat gtc acc gat aag get aat ttc gac 
Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp Lys Ala Asn Phe Asp 
55 60 65 



307 



agt gca att gat gag gca gca gag aaa ctt ggc ggc ttc gat gtg eta 
Ser Ala He Asp Glu Ala Ala Glu Lys Leu Gly Gly Phe Asp Val Leu 
70 75 80 85 



355 



gta aac aac gee ggc ate gca caa att aag cca ctt ctg gaa gtc acc 
Val Asn Asn Ala Gly He Ala Gin He Lys Pro Leu Leu Glu Val Thr 
90 95 100 



403 
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gaa gaa gac eta aag cag ate tac tec gtg aac gtt ttt age gta ttt 451 
Glu Glu Asp Leu Lys Gin lie Tyr Ser Val Asn Val Phe Ser Val Phe 
105 110 115 

ttt ggt att caa gcagca tec cga aag ttc gat gag ctt ggc gta aaa 499 
Phe Gly lie Gin Ala Ala Ser Arg Lys Phe Asp Glu Leu Gly Val Lys 
120 125 130 

ggc aag ate ate aac get gca tea ate get get ate caa ggt ttc cca 547 
Gly Lys lie lie Asn Ala Ala Ser lie Ala Ala lie Gin Gly Phe Pro 
135 140 145 

ate ttg age gee tac tec ace ace aaa ttc gcg gtt cgt ggc etc ace 595 
lie Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala Val Arg Gly Leu Thr 
150 155 160 165 

cag get get gcg caa gaa etc gca ccc aag ggt cac acc gtg aat gee 643 
Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly His Thr Val Asn Ala 
170 175 180 

tac gca cct ggc ate gtg ggc acc gga atg tgg gag caa ate gat gee 691 
Tyr Ala Pro Gly lie Val Gly Thr Gly Met Trp Glu Gin lie Asp Ala 
185 190 195 

gag ctt tec aag ate aac ggc aag cca ate ggt gag aac ttc aag gag 739 
Glu Leu Ser Lys lie Asn Gly Lys Pro lie Gly Glu Asn Phe Lys Glu 
200 205 210 

tac tec tec tea ate gca ttg^ggc cga cca tea gta cct gag gat gta 787 
Tyr Ser Ser Ser lie Ala Leu Gly Arg Pro Ser Val Pro Glu Asp Val 
215 220 225 

gee ggt ctg gtt teg ttc ctg get tct gaa aac tec aac tac ate acc 835 
Ala Gly Leu Val Ser Phe Leu Ala Ser Glu Asn Ser Asn Tyr lie Thr 
230 235 240 245 

gga cag gtc atg ctt gtc gac ggc ggc atg etc tac aac taggggttgc 884 
Gly Gin Val Met Leu Val Asp Gly Gly Met Leu Tyr Asn 
250 255 

tttcccgcac tea 897 



<210> 266 
<211> 258 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 266 

Met Ser Lys Val Ala Met Val Thr Gly Gly Ala Gin Gly lie Gly Arg 
15 10 15 

Gly lie Ser Glu Lys Leu Ala Ala Asp Gly Phe Asp lie Ala Val Ala 
20 25 30 

Asp Leu Pro Gin Gin Glu Glu Gin Ala Ala Glu Thr lie Lys Leu lie 
35 40 45 



Glu Ala Ala Gly Gin Lys Ala Val Phe Val Gly Leu Asp Val Thr Asp 
50 55 60 
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Lys Ala Asn Phe Asp Ser Ala lie Asp Glu Ala Ala Glu Lys Leu Gly 
65 70 75 80 

Gly Phe Asp Val Leu Val Asn Asn Ala Gly lie Ala Gin lie Lys Pro 
85 90 95 

Leu Leu Glu Val Thr Glu Glu Asp Leu Lys Gin lie Tyr Ser Val Asn 
100 105 110 

Val Phe Ser Val Phe Phe Gly lie Gin Ala Ala Ser Arg Lys Phe Asp 
115 120 125 

Glu Leu Gly Val Lys Gly Lys lie lie Asn Ala Ala Ser lie Ala Ala 
130 135 140 

lie Gin Gly Phe Pro lie Leu Ser Ala Tyr Ser Thr Thr Lys Phe Ala 
145 150 155 160 

Val Arg Gly Leu Thr Gin Ala Ala Ala Gin Glu Leu Ala Pro Lys Gly 
165 170 175 

His Thr Val Asn Ala Tyr Ala Pro Gly lie Val Gly Thr Gly Met . Trp 
180 185 190 

Glu Gin lie Asp Ala Glu Leu Ser Lys lie Asn Gly Lys Pro lie Gly 
195 200 205 

Glu Asn Phe Lys Glu Tyr Ser Ser Ser lie Ala Leu Gly Arg Pro Ser 
210 215 220 

Val Pro Glu Asp Val Ala Gly Leu Val Ser Phe Leu Ala Ser Glu Asn 
225 230 235 240 

Ser Asn Tyr lie Thr Gly Gin Val Met Leu Val Asp Gly Gly Met Leu 
245 250 255 



Tyr Asn 



<210> 267 
<211> 1224 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1201) 
<223> RXS02485 

<400> 267 

cggtggtcag tgcttggtgc accttgccga cgggctgatt gatcgtaatg gtgttttctg 60 

tacgcgttgc catgaggata agactaccgt tagtggggtg ttg gat tea teg eta 115 

Leu Asp Ser Ser Leu 
1 5 



gec cag gaa ate gee gcg ate gac ggc gtc gaa etc gat teg gaa gtc 
Ala Gin Glu lie Ala Ala lie Asp Gly Val Glu Leu Asp Ser Glu Val 
10 15 20 



163 
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act ttc gcc gat ctg acg acc etc cgc ate ggc gga aaa ccc cgc age 211 
Thr Phe Ala Asp Leu Thr Thr Leu Arg lie Gly Gly Lys Pro Arg Ser 
25 30 35 

gcc gta cgt tgc cag acc acg gag gcg ctg gtc age gcc ata aaa ttg 259 
Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val Ser Ala lie Lys Leu 
40 45 50 

ctt gac gac gcc tec etc ccc etc etc att gtc ggc ggc ggg tec aat 307 
Leu Asp Asp Ala Ser Leu Pro Leu Leu lie Val Gly Gly Gly Ser Asn 
55 60 65 

etc gtc gtg gcc gac ggc gat ctg gat gtt att gcc gtc ate ate gaa 355 
Leu Val Val Ala Asp Gly Asp Leu Asp Val lie Ala Val lie He Glu 
70 75 80 85 

acc gac gac gtc tec ate aac etc acc gac ggt etc etc acc gcc gat 403 
Thr Asp Asp Val Ser He Asn Leu Thr Asp Gly Leu Leu Thr Ala Asp 
90 95 100 

gca ggc get gtt tgg gac gat gtt gtc cac ctt teg gtg gat gcc ggc 451 
Ala Gly Ala Val Trp Asp Asp Val Val His Leu Ser Val Asp Ala Gly 
105 110 115 

etc ggt gga att gaa tgc etc tec gga ate ccc ggc tec gcc ggc gcc 499 
Leu Gly Gly He Glu Cys Leu Ser Gly He Pro Gly Ser Ala Gly Ala 
120 125 130 

acc cca -gtc caa aac gtg ggc gcc tac ggc acg gaa gtt ,tcc gat gta 547 
Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr Glu Val Ser Asp Val 
135 140 145 

etc acc cgc gtc cag ctt etc gac cgc acc acc cac caa gtc tec tgg 595 
Leu Thr Arg Val Gin Leu Leu Asp Arg Thr Thr His Gin Val Ser Trp 
150 155 160 165 

gtc gac gcc tec gaa etc gac etc tct tac cga tac tec aat etc aaa 643 
Val Asp Ala Ser Glu Leu Asp Leu Ser Tyr Arg Tyr Ser Asn Leu Lys 
170 175 180 

ttc acc aac cgc gca gtc gtc ttg gcg ate gaa etc cag etc etc acc 691 
Phe Thr Asn Arg Ala Val Val Leu Ala He Glu Leu Gin Leu Leu Thr 
185 190 195 

gac gga ttg tec gcg ccg eta cgt ttt ggt gaa ttg gga cgt cga tta 739 
Asp Gly Leu Ser Ala Pro Leu Arg Phe Gly Glu Leu Gly Arg Arg Leu 
200 205 210 

gcg ate tec gag gcc gaa ccc cac cca cgt cgc ccc gtc cgc atg gtc 787 
Ala He Ser Glu Ala Glu Pro His Pro Arg Arg Pro Val Arg Met Val 
215 220 225 

cgc gac gcc gtc eta gaa etc cgc cgc gcc aaa ggc atg gtc gtg gaa 83 5 
Arg Asp Ala Val Leu Glu Leu Arg Arg Ala Lys Gly Met Val Val Glu 
230 235 240 245 

cac acc gac cac gac acc tgg tec gcc gga tec ttc ttc acc aac cca 883 
His Thr Asp His Asp Thr Trp Ser Ala Gly Ser Phe Phe Thr Asn Pro 
250 255 260 

ate gtc gac cca gcc ctt gcc gac gca gtc ttt gaa aaa gtc ggc gaa 931 



BGI-132CP 421 



lie Val Asp Pro Ala Leu Ala Asp Ala Val Phe Glu Lys Val Gly Glu 
265 270 275 

ccc acc atg ccc cgc ttc cca gcc ggc gat ggc aaa gaa aaa etc tec 979 
Pro Thr Met Pro Arg Phe Pro Ala Gly Asp Gly Lys Glu Lys Leu Ser 
280 285 290 

gca gcc tgg etc ate gaa cgc gcc ggc ttc aaa aag gga cac ccc ggc 1027 
Ala Ala Trp Leu lie Glu Arg Ala Gly Phe Lys Lys Gly His Pro Gly 
295 300 305 

gca ggc gca aaa gcc tec ctg age acc aaa cac acc etc gca etc acc 1075 
Ala Gly Ala Lys Ala Ser Leu Ser Thr Lys His Thr Leu Ala Leu Thr 
310 315 320 325 

aac cgt ggc gac gcc cgc gcc tec gac etc gtc gca tta gcc aaa gaa 1123 
Asn Arg Gly Asp Ala Arg Ala Ser Asp Leu Val Ala Leu Ala Lys Glu 
330 335 340 

ate cgc gac gga gtc etc gaa acc ttc ggc gtc acc etc gtc cca gaa 1171 
lie Arg Asp Gly Val Leu Glu Thr Phe Gly Val Thr Leu Val Pro Glu 
345 350 355 

ccc gtc tgg att gga ate age ate gat gac tgaattttcc gacgtccctg 1221 
Pro Val Trp lie Gly lie Ser lie Asp Asp 
360 365 

gca 1224 



<210> 268 
<211> 367 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 268 

Leu Asp Ser Ser Leu Ala Gin Glu lie Ala Ala lie Asp Gly Val Glu 
1 5 10 15 

Leu Asp Ser Glu Val Thr Phe Ala Asp Leu Thr Thr Leu Arg lie Gly 
20 25 30 

Gly Lys Pro Arg Ser Ala Val Arg Cys Gin Thr Thr Glu Ala Leu Val 
35 40 45 

Ser Ala lie Lys Leu Leu Asp Asp Ala Ser Leu Pro Leu Leu lie Val 
50 55 60 

Gly Gly Gly Ser Asn Leu Val Val Ala Asp Gly Asp Leu Asp Val lie 
65 70 75 80 

Ala Val lie lie Glu Thr Asp Asp Val Ser lie Asn Leu Thr Asp Gly 
85 90 95 

Leu Leu Thr Ala Asp Ala Gly Ala Val Trp Asp Asp Val Val His Leu 
100 105 110 

Ser Val Asp Ala Gly Leu Gly Gly lie Glu Cys Leu Ser Gly lie Pro 
115 120 125 



Gly Ser Ala Gly Ala Thr Pro Val Gin Asn Val Gly Ala Tyr Gly Thr 
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130 135 140 

Glu Val Ser Asp Val Leu Thr Arg Val Gin Leu Leu Asp Arg Thr Thr 
145 150 155 160 

His Gin Val Ser Trp Val Asp Ala Ser Glu Leu Asp Leu Ser Tyr Arg 
165 170 175 

Tyr Ser Asn Leu Lys Phe Thr Asn Arg Ala Val Val Leu Ala lie Glu 
180 185 190 

Leu Gin Leu Leu Thr Asp Gly Leu Ser Ala Pro Leu Arg Phe Gly Glu 
195 200 205 

Leu Gly Arg Arg Leu Ala lie Ser Glu Ala Glu Pro His Pro Arg Arg 
210 215 220 

Pro Val Arg Met Val Arg Asp Ala Val Leu Glu Leu Arg Arg Ala Lys 
225 230 235 240 

Gly Met Val Val Glu His Thr Asp His v,Asp Thr Trp Ser Ala Gly Ser 
245 250 255 

Phe Phe Thr Asn Pro lie Val Asp Pro Ala Leu Ala Asp Ala Val Phe 
260 265 270 

Glu Lys Val Gly Glu Pro Thr Met Pro Arg Phe Pro Ala Gly Asp Gly 
275 280 285 

i* ,•• 

Lys Glu Lys Leu Ser Ala Ala Trp Leu lie Glu Arg Ala Gly Phe Lys 
290 295 300 

Lys Gly His Pro Gly Ala Gly Ala Lys Ala Ser Leu Ser Thr Lys His 
305 310 315 320 

Thr Leu Ala Leu Thr Asn Arg Gly Asp Ala Arg Ala Ser Asp Leu Val 
325 330 335 

Ala Leu Ala Lys Glu lie Arg Asp Gly Val Leu Glu Thr Phe Gly Val 
340 345 350 

Thr Leu Val Pro Glu Pro Val Trp lie Gly lie Ser lie Asp Asp 
355 360 365 



<210> 269 
<211> 1641 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1618) 
<223> RXS02539 

<400> 269 

ggctgctaag cgtgcgaatg tgcgcgttgt cacaatcgtt gaccaagtgt cacctgacgc 

acaggtagtg ctcaggtgga ggtggcccaa aggagaccca atg act gtc tac gca 

Met Thr Val Tyr Ala 
1 5 
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aat cca gga acc gaa ggc teg ate gtt aac tat gaa aag cgc tac gag 163 
Asn Pro Gly Thr Glu Gly Ser lie Val Asn Tyr Glu Lys Arg Tyr Glu 
10 15 20 

aac tac att ggt ggc aag tgg gtt cca ccg gta gag ggc cag tac ctt 211 
Asn Tyr lie Gly Gly Lys Trp Val Pro Pro Val Glu Gly Gin Tyr Leu 
25 30 35 

gag aac att tea cct gtc act ggt gaa gtt ttc tgt gag gtc gca cgt 259 
Glu Asn lie Ser Pro Val Thr Gly Glu Val Phe Cys Glu Val Ala Arg 
40 45 50 

ggc acc gca gcg gac gtg gag ctt gca ctg gat get gca cat gca gee 307 
Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp Ala Ala His Ala Ala 
55 60 65 

get gat gcg tgg ggc aag act tct gtc get gaa cgt get ctg ate ctg 355 
Ala Asp Ala Trp Gly Lys Thr Ser Val Ala Glu Arg Ala Leu lie Leu 
70 75 80 85 

cac cgc att gcg gac cgc atg gaa gag cac ctg gaa gaa ate gca gtt 403 
His Arg lie Ala Asp Arg Met Glu Glu His Leu Glu Glu lie Ala Val 
90 95 100 

gca gaa acc tgg gag aac ggc aag gca gtc cgt gag act ctt get gca 451 
Ala Glu Thr Trp Glu Asn Gly Lys Ala Val Arg Glu Thr Leu Ala Ala 
105 110 115 

gat ate cca ctg gca ate gac cac ttc cgc tac ttt get ggc gcg ate 499 
Asp lie Pro Leu Ala lie Asp His Phe Arg Tyr Phe Ala Gly Ala lie 
120 125 130 

cgt get cag gaa gat cgt tec tea cag ate gac cac aac act gtt get 547 
Arg Ala Gin Glu Asp Arg Ser Ser Gin lie Asp His Asn Thr Val Ala 
135 140 145 

tac cac ttc aac gag cca ate ggt gtt gtt ggt cag ate att cct tgg 595 
Tyr His Phe Asn Glu Pro lie Gly Val Val Gly Gin lie lie Pro Trp 
150 155 160 165 

aac ttc cca ate etc atg get acc tgg aag etc gca ccg gca ctt get 643 
Asn Phe Pro lie Leu Met Ala Thr Trp Lys Leu Ala Pro Ala Leu Ala 
170 175 180 

gca ggt aac gcg ate gtc atg aag cca get gag cag acc cca gca tec 691 
Ala Gly Asn Ala lie Val Met Lys Pro Ala Glu Gin Thr Pro Ala Ser 
185 190 195 

att ttg tat ctg att aac ate ate ggc gat etc ate cca gag ggc gtc 739 
lie Leu Tyr Leu lie Asn lie lie Gly Asp Leu lie Pro Glu Gly Val 
200 205 210 

etc aac ate gtc aac gga etc ggc ggt gaa gca ggc get gca ctg tec 787 
Leu Asn lie Val Asn Gly Leu Gly Gly Glu Ala Gly Ala Ala Leu Ser 
215 220 225 



ggc tct aat egg att ggc aag att get ttc acc ggt tec acc gag gtc 835 
Gly Ser Asn Arg lie Gly Lys lie Ala Phe Thr Gly Ser Thr Glu Val 
230 235 240 245 
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ggc aag ctg ate aac cgc get gca tec gac aag ate att cct gtc acc 883 
Gly Lys Leu lie Asn Arg Ala Ala Ser Asp Lys lie lie Pro Val Thr 
250 255 260 

ctg gag etc ggc ggt aag tec cca tec ate ttc ttc tec gat gtt ctg 931 
Leu Glu Leu Gly Gly Lys Ser Pro Ser lie Phe Phe Ser Asp Val Leu 
265 270 275 

tea cag gat gac gec ttc gca gag aag gca gtt gaa ggc ttc gcg atg 979 
Ser Gin Asp Asp Ala Phe Ala Glu Lys Ala Val Glu Gly Phe Ala Met 
280 285 290 

ttc gec etc aat cag ggt gaa gtt tgt acc tgt cct tec cgt gca ctt 1027 
Phe Ala Leu Asn Gin Gly Glu Val Cys Thr Cys Pro Ser Arg Ala Leu 
295 300 305 

gtt cat gag tec ate get gat gaa ttc etc gag ctt ggc gtg aag cga 1075 
Val His Glu Ser lie Ala Asp Glu Phe Leu Glu Leu Gly Val Lys Arg 
310 315 320 325 

gtt cag aac ate aag ctg ggt aac cca ctt gat act gaa acc atg atg 1123 
Val Gin Asn lie Lys Leu Gly Asn Pro Leu Asp Thr Glu Thr Met Met 
330 335 340 

ggt get cag gcg tec cag gag cag atg gac aag ate tec tec tac ctg 1171 
Gly Ala Gin Ala Ser Gin Glu Gin Met Asp Lys lie Ser Ser Tyr Leu 
345 350 355 

aag ate ggc cca gaa gaa -g.gc.gct. caa acc etc act ggt^ggc^aag gtc 1219 
Lys lie Gly Pro Glu Glu Gly Ala Gin Thr Leu Thr Gly Gly Lys Val 
360 365 370 

aac aag gtt gat ggc atg gag aac ggt tac tac att gag cca acc gtt 1267 
Asn Lys Val Asp Gly Met Glu Asn Gly Tyr Tyr lie Glu Pro Thr Val 
375 380 385 

ttc cgc ggc acc aac gac atg agg ate ttc cgc gag gaa ate ttc gga 1315 
Phe Arg Gly Thr Asn Asp Met Arg lie Phe Arg Glu Glu lie Phe Gly 
390 395 400 405 

cca gtc ctt tct gtt get acc ttc age gac ttc gat gag gee ate cgt 1363 
Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe Asp Glu Ala lie Arg 
410 415 420 

att gca aac gac acc aac tac ggc etc ggc get ggt gtc tgg age cgt 1411 
lie Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala Gly Val Trp Ser Arg 
425 430 435 

gac caa aac acc att tat cgt gca ggt cgc gca ate cag get ggt cga 1459 
Asp Gin Asn Thr lie Tyr Arg Ala Gly Arg Ala lie Gin Ala Gly Arg 
440 445 450 

gtt tgg gtc aac cag tac cac aac tac cca gcg cac tec get ttc ggt 1507 
Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala His Ser Ala Phe Gly 
455 460 465 

gga tac aag gag tec ggc ate ggc cgt gag aac cac etc atg atg ctg 1555 
Gly Tyr Lys Glu Ser Gly lie Gly Arg Glu Asn His Leu Met Met Leu 
470 475 480 485 

aac cac tac cag cag acc aag aac ctg ttg gtc tec tac gat cca aac 1603 
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Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val Ser Tyr Asp Pro Asn 
490 495 500 

cca acc gga ctg ttc tgatctaagc gttaagtcct aga 1641 
Pro Thr Gly Leu Phe 
505 



<210> 270 
<211> 506 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 270 

Met Thr Val Tyr Ala Asn Pro Gly Thr Glu Gly Ser lie Val Asn Tyr 
15 10 15 

Glu Lys Arg Tyr Glu Asn Tyr lie Gly Gly Lys Trp Val Pro Pro Val 
20 25 30 

Glu Gly Gin Tyr Leu Glu Asn lie Ser Pro Val Thr Gly Glu Val Phe 
35 40 45 

Cys Glu Val Ala Arg Gly Thr Ala Ala Asp Val Glu Leu Ala Leu Asp 
50 55 60 

Ala Ala His Ala Ala Ala Asp Ala Trp Gly Lys Thr Ser Val Ala Glu 
65 70 75 80 

• • •* . ^ . 

Arg Ala Leu lie Leu His Arg lie Ala Asp Arg Met Glu Glu His Leu 
85 90 95 

Glu Glu lie Ala Val Ala Glu Thr Trp Glu Asn Gly Lys Ala Val Arg 
100 105 110 

Glu Thr Leu Ala Ala Asp lie Pro Leu Ala lie Asp His Phe Arg Tyr 
115 120 125 

Phe Ala Gly Ala lie Arg Ala Gin Glu Asp Arg Ser Ser Gin lie Asp 
130 135 140 

His Asn Thr Val Ala Tyr His Phe Asn Glu Pro lie Gly Val Val Gly 
145 150 155 160 

Gin lie lie Pro Trp Asn Phe Pro lie Leu Met Ala Thr Trp Lys Leu 
165 170 175 

Ala Pro Ala Leu Ala Ala Gly Asn Ala lie Val Met Lys Pro Ala Glu 
180 185 190 

Gin Thr Pro Ala Ser lie Leu Tyr Leu lie Asn lie lie Gly Asp Leu 
195 200 205 

lie Pro Glu Gly Val Leu Asn lie Val Asn Gly Leu Gly Gly Glu Ala 
210 215 220 

Gly Ala Ala Leu Ser Gly Ser Asn Arg lie Gly Lys lie Ala Phe Thr 
225 230 235 240 



Gly Ser Thr Glu Val Gly Lys Leu lie Asn Arg Ala Ala Ser Asp Lys 
245 250 255 



BGI-132CP 



426 



lie lie Pro Val Thr Leu Glu Leu Gly Gly Lys Ser Pro Ser lie Phe 
260 265 270 

Phe Ser Asp Val Leu Ser Gin Asp Asp Ala Phe Ala Glu Lys Ala Val 
275 280 285 

Glu Gly Phe Ala Met Phe Ala Leu Asn Gin Gly Glu Val Cys Thr Cys 
290 295 300 

Pro Ser Arg Ala Leu Val His Glu Ser lie Ala Asp Glu Phe Leu Glu 
305 310 315 320 

Leu Gly Val Lys Arg Val Gin Asn lie Lys Leu Gly Asn Pro Leu Asp 
325 330 335 

Thr Glu Thr Met Met Gly Ala Gin Ala Ser Gin Glu Gin Met Asp Lys 
340 345 350 

lie Ser Ser Tyr Leu Lys lie Gly Pro Glu Glu Gly Ala Gin Thr Leu 
355 360 365 

Thr Gly Gly Lys Val Asn Lys Val Asp Gly Met Glu Asn Gly Tyr Tyr 
370 375 380 

lie Glu Pro Thr Val Phe Arg Gly Thr Asn Asp Met Arg lie Phe Arg 
385 390 395 400 

Glu Glu lie Phe Gly Pro Val Leu Ser Val Ala Thr Phe Ser Asp Phe 
405 410 415 

Asp Glu Ala lie Arg lie Ala Asn Asp Thr Asn Tyr Gly Leu Gly Ala 
420 425 430 

Gly Val Trp Ser Arg Asp Gin Asn Thr lie Tyr Arg Ala Gly Arg Ala 
435 440 445 

lie Gin Ala Gly Arg Val Trp Val Asn Gin Tyr His Asn Tyr Pro Ala 
450 455 460 

His Ser Ala Phe Gly Gly Tyr Lys Glu Ser Gly lie Gly Arg Glu Asn 
465 470 475 480 

His Leu Met Met Leu Asn His Tyr Gin Gin Thr Lys Asn Leu Leu Val 
485 490 495 

Ser Tyr Asp Pro Asn Pro Thr Gly Leu Phe 
500 505 



<210> 271 
<211> 1227 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1204) 
<223> RXS02578 

<400> 271 
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ggcaaaaatg aggaacagca cgcccgcaat aatgaggacc gttgcagatc gcttcataaa 60 

aacagcccac acctttccgc taaactcgca tgttgaaata atg tct acc caa tea 115 

Met Ser Thr Gin Ser 
1 5 

tat gca ccc ate cgc cat cgc gga ttc ate age tea etc gag gga eta 163 

Tyr Ala Pro lie Arg His Arg Gly Phe lie Ser Ser Leu Glu Gly Leu 
10 15 20 

cgc gca ate gee tec ctg gga gtc ttg gcg acc cac gtt gca ttc caa 211 
Arg Ala He Ala Ser Leu Gly Val Leu Ala Thr His Val Ala Phe Gin 
25 30 35 

acc tec gtc gac ccc gee age aac ate ggt gca gta etc gcg cgt ttc 259 
Thr Ser Val Asp Pro Ala Ser Asn He Gly Ala Val Leu Ala Arg Phe 
40 45 50 

gac ttt ttc gtc gee gtc ttc ttc gee etc tec gec ttc gtt ctt tgg 307 
Asp Phe Phe Val Ala Val Phe Phe Ala Leu Ser Ala Phe Val Leu Trp 
55 60 65 

cga cgc cgc gee ggg caa cca gtg gga ctg tac tac etc aaa cgc eta 355 
Arg Arg Arg Ala Gly Gin Pro Val Gly Leu Tyr Tyr Leu Lys Arg Leu 
70 75 80 85 

gec cgc ate atg ccc gca tac tgg gca acg gtc att gca gtc ctg ctg 403 
Ala Arg He Met Pro Ala Tyr Trp Ala Thr Val He Ala Val Leu Leu 
90 95 100 

ttt att ccc acc ggc ccc tgg tta gec aac ctg acg atg acc caa ate 451 
Phe He Pro Thr Gly Pro Trp Leu Ala Asn Leu Thr Met Thr Gin He 
105 110 115 

tac tgg cca gac ggg etc atg aca ggc etc acc cac ctt tgg tec ctg 499 
Tyr Trp Pro Asp Gly Leu Met Thr Gly Leu Thr His Leu Trp Ser Leu 
120 125 130 

tgc gtg gaa gtg gcg ttt tac ctg gtg atg ccg ctt etc gcg tgg gtg 547 
Cys Val Glu Val Ala Phe Tyr Leu Val Met Pro Leu Leu Ala Trp Val 
135 140 145 

ttg gat agg ttt ggt egg ccg gtg cgc ate ctg ttg att gtt ggt ggg 595 
Leu Asp Arg Phe Gly Arg Pro Val Arg He Leu Leu He Val Gly Gly 
150 155 160 165 

gca gtg ttg agt ctg gcg tgg ccg tgg att ccc ctt gtg gag cat gcg 643 
Ala Val Leu Ser Leu Ala Trp Pro Trp He Pro Leu Val Glu His Ala 
170 175 180 

ttg gac gag ggg tgg gcg aac atg cag ate tgg cca ccc get tac get 691 
Leu Asp Glu Gly Trp Ala Asn Met Gin He Trp Pro Pro Ala Tyr Ala 
185 190 195 

tgc tgg ttt gca gtc ggc atg ate gee gca gaa att gaa gga gtt cga 739 
Cys Trp Phe Ala Val Gly Met He Ala Ala Glu He Glu Gly Val Arg 
200 205 210 

ttc cca egg gtt ccg age ttt gtg tgg gtg ggt tta get tta gtg gtc 787 
Phe Pro Arg Val Pro Ser Phe Val Trp Val Gly Leu Ala Leu Val Val 
215 220 225 
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get tgg ate gcg ggc caa gaa tgg ttc gga cca eta ggt tta gtg cac 835 
Ala Trp lie Ala Gly Gin Glu Trp Phe Gly Pro Leu Gly Leu Val His 
230 235 240 245 

ccc age ccc tgg gaa ttc aac tta aga gtc etc gcg ggc aca ctt ttc 883 
Pro Ser Pro Trp Glu Phe Asn Leu Arg Val Leu Ala Gly Thr Leu Phe 
250 255 260 

get gta ttt ctg gtg gtt ccc tac gcg ctg ggt acg ccc tct egg ctt 931 
Ala Val Phe Leu Val Val Pro Tyr Ala Leu Gly Thr Pro Ser Arg Leu 
265 270 275 

ctt gat tec agt tgg atg aaa acg etc ggc ace tgg teg tat tec ate 979 
Leu Asp Ser Ser Trp Met Lys Thr Leu Gly Thr Trp Ser Tyr Ser lie 
280 285 290 

ttc etc tgg cac ctt ccc gtg ctg acg att gtg ttc cca ctg etc ggg 1027 
Phe Leu Trp His Leu Pro Val Leu Thr lie Val Phe Pro Leu Leu Gly 
295 300 305 

ttg cct tta ttt agt gga aat ttc ctg ttg gtg ttc ate gtg acg gtc 1075 
Leu Pro Leu Phe Ser Gly Asn Phe Leu Leu Val Phe lie Val Thr Val 
310 315 320 325 

ttg ttg acg ate cca gtt gec gec ate age tac ace ttc ate gaa gag 1123 
Leu Leu Thr lie Pro Val Ala Ala lie Ser Tyr Thr Phe lie Glu Glu 
330 335 340* 

ccc ate age ggt gga ccc ggc gcg cca ttc agg ctg ggg gtc gtt agg 1171 
Pro lie Ser Gly Gly Pro Gly Ala Pro Phe Arg Leu Gly Val Val Arg 
345 350 355 

att cac cat ttt tct ggg ggt agg tct gga aaa tgatgaattg gcaccacgtc 1224 
lie His His Phe Ser Gly Gly Arg Ser Gly Lys 
360 365 

aag 1227 



<210> 272 
<211> 368 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 272 

Met Ser Thr Gin Ser Tyr Ala Pro lie Arg His Arg Gly Phe lie Ser 
15 10 15 

Ser Leu Glu Gly Leu Arg Ala lie Ala Ser Leu Gly Val Leu Ala Thr 
20 25 30 

His Val Ala Phe Gin Thr Ser Val Asp Pro Ala Ser Asn lie Gly Ala 
35 40 45 

Val Leu Ala Arg Phe Asp Phe Phe Val Ala Val Phe Phe Ala Leu Ser 
50 55 60 



Ala Phe Val Leu Trp Arg Arg Arg Ala Gly Gin Pro Val Gly Leu Tyr 
65 70 75 80 
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Tyr Leu Lys Arg Leu Ala Arg lie Met Pro Ala Tyr Trp Ala Thr Val 
85 90 95 

lie Ala Val Leu Leu Phe lie Pro Thr Gly Pro Trp Leu Ala Asn Leu 
100 105 110 

Thr Met Thr Gin lie Tyr Trp Pro Asp Gly Leu Met Thr Gly Leu Thr 
115 120 125 

His Leu Trp Ser Leu Cys Val Glu Val Ala Phe Tyr Leu Val Met Pro 
130 135 140 

Leu Leu Ala Trp Val Leu Asp Arg Phe Gly Arg Pro Val Arg lie Leu 
145 150 155 160 

Leu lie Val Gly Gly Ala Val Leu Ser Leu Ala Trp Pro Trp lie Pro 
165 170 175 

Leu Val Glu His Ala Leu Asp Glu Gly Trp Ala Asn Met Gin lie Trp 
180 185 190 

Pro Pro Ala Tyr Ala Cys Trp Phe Ala Val Gly Met lie Ala Ala Glu 
195 200 205 

lie Glu Gly Val Arg Phe Pro Arg Val Pro Ser Phe Val Trp Val Gly 
210 215 220 

Leu Ala Leu Val Val Ala Trp lie Ala Gly Gin Glu Trp Phe Gly Pro 
225 230.^ 235 240 

Leu Gly Leu Val His Pro Ser Pro Trp Glu Phe Asn Leu Arg Val Leu 
245 250 255 

Ala Gly Thr Leu Phe Ala Val Phe Leu Val Val Pro Tyr Ala Leu Gly 
260 265 270 

Thr Pro Ser Arg Leu Leu Asp Ser Ser Trp Met Lys Thr Leu Gly Thr 
275 280 285 

Trp Ser Tyr Ser lie Phe Leu Trp His Leu Pro Val Leu Thr lie Val 
290 295 300 

Phe Pro Leu Leu Gly Leu Pro Leu Phe Ser Gly Asn Phe Leu Leu Val 
305 310 315 320 

Phe lie Val Thr Val Leu Leu Thr lie Pro Val Ala Ala lie Ser Tyr 
325 330 335 

Thr Phe lie Glu Glu Pro lie Ser Gly Gly Pro Gly Ala Pro Phe Arg 
340 345 350 

Leu Gly Val Val Arg lie His His Phe Ser Gly Gly Arg Ser Gly Lys 
355 360 365 



<210> 273 
<211> 1089 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (1066) 
<223> RXS02741 



<400> 273 

actggtcacc tggtttggtc tgcactctga ctcccctcaa aagggcacaa tttggtcaat 

ttcccaacct tgtctttcag tcatggttag tgtgggaacc atg aag gca ate tta 

Met Lys Ala lie Leu 
1 5 



60 
115 



gtt tec cgc acc ggc gga cca gag gtg ttg gag ttc acc gac act gac 
Val Ser Arg Thr Gly Gly Pro Glu Val Leu Glu Phe Thr Asp Thr Asp 
10 15 20 



163 



gec cca aag ccc act gat gat cag gtt tta gtt gaa gtt gat atg get 
Ala Pro Lys Pro Thr Asp Asp Gin Val Leu Val Glu Val Asp Met Ala 
25 30 35 



211 



ggc gtc aac ttt att gat act tac tat cgc cag ggt gaa tat cac get 
Gly Val Asn Phe lie Asp Thr Tyr Tyr Arg Gin Gly Glu Tyr His Ala 
40 45 50 



259 



cgc ctg ccg ttt ate cca ggt ttt gaa ggc act ggt egg gtg ttg gag 
Arg Leu Pro Phe lie Pro Gly Phe Glu Gly Thr Gly Arg Val Leu Glu 
55 60 65 



307 



gat ccg cag ggg ttg att gcg gcg ggt acc aag gtg gcg tgg tgt gat 
Asp Pro Gin Gly Leu lie Ala Ala Gly .Thr Lys Val Ala Trp Cys Asp 
70 75 80 85 



355 



gee atg ggt teg tat get cag cag gtg tgt gtg ccg egg gat cgc ttg 
Ala Met Gly Ser Tyr Ala Gin Gin Val Cys Val Pro Arg Asp Arg Leu 
90 95 100 



403 



gtg gcg gtt ccc gag ggc gtg agt teg gaa gtg get gcg teg atg ttg 
Val Ala Val Pro Glu Gly Val Ser Ser Glu Val Ala Ala Ser Met Leu 
105 110 115 



451 



atg cag gga ate act gcg cat tat eta acc aat ggt gtg tat gag ctt 
Met Gin Gly lie Thr Ala His Tyr Leu Thr Asn Gly Val Tyr Glu Leu 
120 125 130 



499 



gaa gag ggc gat tct tgc etc ate act get ggc gcg ggt ggt gtt gga 
Glu Glu Gly Asp Ser Cys Leu lie Thr Ala Gly Ala Gly Gly Val Gly 
135 140 145 



547 



ttg ttg get acg cag atg gcg gcg gec aag gga gtg cgc gtg tac age 
Leu Leu Ala Thr Gin Met Ala Ala Ala Lys Gly Val Arg Val Tyr Ser 
150 155 160 165 



595 



gtg gtg tec acg gat gaa aaa get gag ctt get ttg gat gec ggt get 
Val Val Ser Thr Asp Glu Lys Ala Glu Leu Ala Leu Asp Ala Gly Ala 
170 175 180 



643 



tat gag gtg ttt cgt tat tec gat aat ttg gcg gag cag gtt cgt egg 
Tyr Glu Val Phe Arg Tyr Ser Asp Asn Leu Ala Glu Gin Val Arg Arg 
185 190 195 



691 



cac aac ggg ggt cgc gga gtt gat gtg gtg tat gac ggt gtc ggc cag 
His Asn Gly Gly Arg Gly Val Asp Val Val Tyr Asp Gly Val Gly Gin 



739 
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200 205 210 

tec acg ttc aat gag tec tta gag get gtt cgt ccg cgc ggc act gtg 787 
Ser Thr Phe Asn Glu Ser Leu Glu Ala Val Arg Pro Arg Gly Thr Val 
215 220 225 

tgt ttg ttt ggt gcg gcg teg ggt cct gtg gag cct ttt gat ccg cag 835 
Cys Leu Phe Gly Ala Ala Ser Gly Pro Val Glu Pro Phe Asp Pro Gin 
230 235 240 245 

ctg ttg aac act cac ggt teg ate ttc ttg ace cgc cca age att ggc 883 
Leu Leu Asn Thr His Gly Ser lie Phe Leu Thr Arg Pro Ser lie Gly 
250 255 260 

gcg tgg acg tct gag gag ggc gaa ttt gee aag cgt gca cag gcg gtc 931 
Ala Trp Thr Ser Glu Glu Gly Glu Phe Ala Lys Arg Ala Gin Ala Val 
265 270 275 

acg cag gec ate gtc gaa ggc ace ttg egg gtt cgc gtt act ggc aca 979 
Thr Gin Ala lie Val Glu Gly Thr Leu Arg Val Arg Val Thr Gly Thr 
280 285 290 

tat teg ctt gee gac gee tac. ate gee cac cgc gac ctt cag gcg cgt 1027 
Tyr Ser Leu Ala Asp Ala Tyr lie Ala His Arg Asp Leu Gin Ala Arg 
295 300 305 

age acg age ggt tct ttg gtc ttg gaa ate ccg aag gac taaacacgea 1076 

Ser Thr Ser Gly Ser Leu Val Leu Glu lie Pro Lys Asp 
310 315 320 

taaaaagatc ctg 1089 



<210> 274 
<211> 322 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 274 

Met Lys Ala lie Leu Val Ser Arg Thr Gly Gly Pro Glu Val Leu Glu 
15 10 15 

Phe Thr Asp Thr Asp Ala Pro Lys Pro Thr Asp Asp Gin Val Leu Val 
20 25 30 

Glu Val Asp Met Ala Gly Val Asn Phe lie Asp Thr Tyr Tyr Arg Gin 
35 40 45 

Gly Glu Tyr His Ala Arg Leu Pro Phe lie Pro Gly Phe Glu Gly Thr 
50 55 60 

Gly Arg Val Leu Glu Asp Pro Gin Gly Leu He Ala Ala Gly Thr Lys 
65 70 75 80 

Val Ala Trp Cys Asp Ala Met Gly Ser Tyr Ala Gin Gin Val Cys Val 
85 90 95 

Pro Arg Asp Arg Leu Val Ala Val Pro Glu Gly Val Ser Ser Glu Val 
100 105 110 



Ala Ala Ser Met Leu Met Gin Gly He Thr Ala His Tyr Leu Thr Asn 



432 



115 120 125 

Gly Val Tyr Glu Leu Glu Glu Gly Asp Ser Cys Leu lie Thr Ala Gly 
130 135 140 

Ala Gly Gly Val Gly Leu Leu Ala Thr Gin Met Ala Ala Ala Lys Gly 
145 150 155 160 

Val Arg Val Tyr Ser Val Val Ser Thr Asp Glu Lys Ala Glu Leu Ala 
165 170 175 

Leu Asp Ala Gly Ala Tyr Glu Val Phe Arg Tyr Ser Asp Asn Leu Ala 
180 185 190 

Glu Gin Val Arg Arg His Asn Gly Gly Arg Gly Val Asp Val Val Tyr 
195 200 205 

Asp Gly Val Gly Gin Ser Thr Phe Asn Glu Ser Leu Glu Ala Val Arg 
210 215 220 

Pro Arg Gly Thr Val Cys Leu Phe Gly Ala Ala Ser Gly Pro Val Glu 
225 230 235 240 

Pro Phe Asp Pro Gin Leu Leu Asn Thr His Gly Ser lie Phe Leu Thr 
245 250 255 

Arg Pro Ser lie Gly Ala Trp Thr Ser Glu Glu Gly Glu Phe Ala Lys 
260 265 270 

Arg Ala Gin Ala Val Thr Gin Ala lie Val Glu Gly Thr Leu Arg Val 
275 280 285 

Arg Val Thr Gly Thr Tyr Ser Leu Ala Asp Ala Tyr lie Ala His Arg 
290 295 300 

Asp Leu Gin Ala Arg Ser Thr Ser Gly Ser Leu Val Leu Glu lie Pro 
305 310 315 320 



Lys Asp 



<210> 275 
<211> 430 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (430) 

<223> RXS03061 

<400> 275 

ctgccaccac tggtcattgc agaggacact ctccgtgatg gtcttcaggt gttagtcgca 60 

gccctagagc gcgaaaccgc gcaccagaag gtgggctaaa gtg tct ttg acc ttc 115 

Val Ser Leu Thr Phe 
1 5 

cca gta ate aac ccc age gat ggc tec acc ate acc gag eta gaa aac 163 
Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie Thr Glu Leu Glu Asn 
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10 15 20 

cac gat tec acc cag tgg atg tec gcg etc tct gat gca gtt gca get 211 
His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser Asp Ala Val Ala Ala 
25 30 35 

ggt cct tea tgg get gcg aaa act ccc cgc gaa aga tec gtg gta etc 259 
Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu Arg Ser Val Val Leu 
40 45 50 

acc gca ate ttc gaa gca ctg acc gaa cgc gee caa gaa ctt gca gag 307 
Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala Gin Glu Leu Ala Glu 
55 60 65 

ate ate cac ctg gaa get gga aaa tec gat gca gaa get ctt ggt gaa 355 
lie lie His Leu Glu Ala Gly Lys Ser Asp Ala Glu Ala Leu Gly Glu 
70 75 80 85 

gtc get tat ggt gca gaa tac ttc cgt tgg ttt gcg gaa gaa gca gtg 403 
Val Ala Tyr Gly Ala Glu Tyr Phe Arg Trp Phe Ala Glu Glu Ala Val 
90 95 100 

cgc ctg ccc ggc cgc tac gga cag tea 430 
Arg Leu Pro Gly Arg Tyr Gly Gin Ser 
105 110 



<210> 276 
<211> 110 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 276 

Val Ser Leu Thr Phe Pro Val lie Asn Pro Ser Asp Gly Ser Thr lie 
15 10 15 

Thr Glu Leu Glu Asn His Asp Ser Thr Gin Trp Met Ser Ala Leu Ser 
20 25 30 

Asp Ala Val Ala Ala Gly Pro Ser Trp Ala Ala Lys Thr Pro Arg Glu 
35 40 45 

Arg Ser Val Val Leu Thr Ala lie Phe Glu Ala Leu Thr Glu Arg Ala 
50 55 60 

Gin Glu Leu Ala Glu lie lie His Leu Glu Ala Gly Lys Ser Asp Ala 
65 70 75 80 

Glu Ala Leu Gly Glu Val Ala Tyr Gly Ala Glu Tyr Phe Arg Trp Phe 
85 90 95 

Ala Glu Glu Ala Val Arg Leu Pro Gly Arg Tyr Gly Gin Ser 
100 105 110 



<210> 277 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (724) 

<223> RXS03150 

<400> 277 

tttaacagag tgcgtttcaa tgcctgtagt gttccggcaa ttttgaatgt cgttacggtt 60 



acccaaggct gaattcctga gctcaccttg tacaagatca gtg gaa gcc cag ttc 

Val Glu Ala Gin Phe 
1 5 



115 



acc tct ccc ctg etc aac aat ggg caa acc tgt ttc ctt ggt acc cga 
Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys Phe Leu Gly Thr Arg 
10 15 20 



163 



ate ctt get cca aaa tea cgt tac gcg gaa gta gtc gat gca ttc acc 
lie Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val Val Asp Ala Phe Thr 
25 30 35 



211 



get ttc get ggc age ctg cag gtt gga gtc acg tec tec cct gac act 
Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr Ser Ser Pro Asp Thr 
40 45 50 



259 



cag ate gga ccg atg gcg act gcc egg cag cgt gag cgc gtg gaa tec 
Gin lie Gly Pro Met Ala Thr Ala Arg Gin Arg Glu Arg Val Glu Ser 
55 60 65 



307 



tac att tec caa ggc aaa aat get gga gcc cgc ate act gtc ggt ggc 
Tyr lie Ser Gin Gly Lys Asn Ala Gly Ala Arg lie Thr Val Gly Gly 
70 75 80 85 



355 



age cgt cca cga gat ctt gac gcc gga ttc ttc gtt gag cca aca gtg 
Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe Val Glu Pro Thr Val 
90 95 100 



403 



ttc gcc gat gta gac aat cgc gca gcc att gcc caa gat gaa ate ttc 
Phe Ala Asp Val Asp Asn Arg Ala Ala lie Ala Gin Asp Glu lie Phe 
105 110 115 



451 



gga ccg gtg ccc tct gtt gtt tec tac caa gac gat gaa cac gcc ate 
Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp Asp Glu His Ala lie 
120 125 130 



499 



caa eta gcc aac gat tec gaa ttc ggt etc ggc gga act gtc tgg acg 
Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly Gly Thr Val Trp Thr 
135 140 145 



547 



age gat ccc gag cgc ggc get gca ttg gcc cgc cga gtt cac aca gga 
Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg Arg Val His Thr Gly 
150 155 160 165 



595 



acc att ggc ate aac cgc tat ate cct gat ccc gcc gca cca ttt gga 
Thr lie Gly lie Asn Arg Tyr lie Pro Asp Pro Ala Ala Pro Phe Gly 
170 175 180 



643 



ggt gtg aaa aac agt ggc ctt ggc aga gaa etc ggc ccc gaa ggt ctt 
Gly Val Lys Asn Ser Gly Leu Gly Arg Glu Leu Gly Pro Glu Gly Leu 
185 190 195 



691 



get tec tac caa gaa acc caa acc att tat etc taatccaaac tgcacctata 744 
Ala Ser Tyr Gin Glu Thr Gin Thr lie Tyr Leu 
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200 



205 



tat 



747 



<210> 278 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 278 

Val Glu Ala Gin Phe Thr Ser Pro Leu Leu Asn Asn Gly Gin Thr Cys 
15 10 15 

Phe Leu Gly Thr Arg lie Leu Ala Pro Lys Ser Arg Tyr Ala Glu Val 
20 25 30 

Val Asp Ala Phe Thr Ala Phe Ala Gly Ser Leu Gin Val Gly Val Thr 
35 40 45 

Ser Ser Pro Asp Thr Gin lie Gly Pro Met Ala Thr Ala Arg Gin Arg 
50 55 60 

Glu Arg Val Glu Ser Tyr lie Ser Gin Gly Lys Asn Ala Gly Ala Arg 
65 70 75 80 

lie Thr Val Gly Gly Ser Arg Pro Arg Asp Leu Asp Ala Gly Phe Phe 
85 90 95 

Val Glu Pro Thr Val Phe Ala Asp Val Asp Asn Arg Ala Ala lie Ala 
100 105 110 

Gin Asp Glu lie Phe Gly Pro Val Pro Ser Val Val Ser Tyr Gin Asp 
115 * 120 125 

Asp Glu His Ala lie Gin Leu Ala Asn Asp Ser Glu Phe Gly Leu Gly 
130 135 140 

Gly Thr Val Trp Thr Ser Asp Pro Glu Arg Gly Ala Ala Leu Ala Arg 
145 150 155 160 

Arg Val His Thr Gly Thr lie Gly lie Asn Arg Tyr lie Pro Asp Pro 
165 170 175 

Ala Ala Pro Phe Gly Gly Val Lys Asn Ser Gly Leu Gly Arg Glu Leu 
180 185 190 

Gly Pro Glu Gly Leu Ala Ser Tyr Gin Glu Thr Gin Thr lie Tyr Leu 
195 200 205 



<210> 279 
<211> 747 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (724) 

<223> RXS02554 
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<400> 279 

gcttttgaag tgtgtcgcgt gtgcggactg aaatagtttc cgcttcaact tggttgctaa 60 



ggataggctc cataaaaata accaaaggcg gaaaatttca atg tea cac act aag 

Met Ser His Thr Lys 
1 5 



115 



cca tec att gec ate etc ggt get ggc cga gtg ggt tct tea ctt gee 
Pro Ser lie Ala lie Leu Gly Ala Gly Arg Val Gly Ser Ser Leu Ala 
10 15 20 



163 



agg tea gcg gtc gee gca ggc tat gag gta aag gtt get ggt tea ggt 
Arg Ser Ala Val Ala Ala Gly Tyr Glu Val Lys Val Ala Gly Ser Gly 
25 30 35 



211 



get gtg gac aaa ate get ctt ace get gag ate ctt atg ccc ggc gcg 
Ala Val Asp Lys lie Ala Leu Thr Ala Glu lie Leu Met Pro Gly Ala 
40 45 50 



259 



gtt cca age act get gac cag get gta aag gat gca gat att gtg ttc 
Val Pro Ser Thr Ala Asp Gin Ala Val Lys Asp Ala Asp lie Val Phe 
55 60 65 



307 



ttg get gtt ccc ctg cat aaa ttc cgc agt gtc aat cca gee act tta 
Leu Ala Val Pro Leu His Lys Phe Arg Ser Val Asn Pro Ala Thr Leu 
70 75 80 85 



355 



gag ggc aag ate gtt att gac acg atg aac cac tgg gtt ccg gtc aat 
Glu Gly Lys lie Val lie Asp Thr Met Asn His Trp Val Pro Val Asn 
90 95 100 



403 



ggt gag ttg gag gaa att gat cag gat ccg cgc age act teg gag att 
Gly Glu Leu Glu Glu lie Asp Gin Asp Pro Arg Ser Thr Ser Glu lie 
105 110 115 



451 



att gcg gag ttt ttc gcg gga tea acc atg gtg aag tct ttt aac cac 
lie Ala Glu Phe Phe Ala Gly Ser Thr Met Val Lys Ser Phe Asn His 
120 125 130 



499 



att ggt tat cac gag att gag cag gat gcg ggt acc ggg cgt gcg att 
lie Gly Tyr His Glu lie Glu Gin Asp Ala Gly Thr Gly Arg Ala lie 
135 140 145 



547 



gcg tat gee acg gat gat gtg gat gca ggt gec cag gtt gca cag eta 
Ala Tyr Ala Thr Asp Asp Val Asp Ala Gly Ala Gin Val Ala Gin Leu 
150 155 160 165 



595 



att aag agt ttt ggg ttt gtt cct tta aat att ggc gca ttg gaa aac 
lie Lys Ser Phe Gly Phe Val Pro Leu Asn lie Gly Ala Leu Glu Asn 
170 175 180 



643 



ggc cgt att ctg gaa cct ggc caa gaa get ttc ggc gcg cac ctt aat 
Gly Arg lie Leu Glu Pro Gly Gin Glu Ala Phe Gly Ala His Leu Asn 
185 190 195 



691 



aaa gat teg cgc eta gaa ctt gtt aat cag egg tagtacctcg atcttcagcc 744 
Lys Asp Ser Arg Leu Glu Leu Val Asn Gin Arg 
200 205 



aac 



747 
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<210> 280 
<211> 208 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 280 

Met Ser His Thr Lys Pro Ser lie Ala lie Leu Gly Ala Gly Arg Val 
15 10 15 

Gly Ser Ser Leu Ala Arg Ser Ala Val Ala Ala Gly Tyr Glu Val Lys 
20 25 30 

Val Ala Gly Ser Gly Ala Val Asp Lys lie Ala Leu Thr Ala Glu lie 
35 40 45 

Leu Met Pro Gly Ala Val Pro Ser Thr Ala Asp Gin Ala Val Lys Asp 
50 55 60 

Ala Asp lie Val Phe Leu Ala Val Pro Leu His Lys Phe Arg Ser Val 
65 70 75 80 

Asn Pro Ala Thr Leu Glu Gly Lys lie Val lie Asp Thr Met Asn His 
85 90 95 

Trp Val Pro Val Asn Gly Glu Leu Glu Glu lie Asp Gin Asp Pro Arg 
100 105 110 

Ser Thr Ser Glu He lie Ala Glu Phe Phe Ala Gly Ser Thr Met Val 
115 120 125 

Lys Ser Phe Asn His He Gly Tyr His Glu He Glu Gin Asp Ala Gly 
130 135 140 

Thr Gly Arg Ala He Ala Tyr Ala Thr Asp Asp Val Asp Ala Gly Ala 
145 150 155 160 

Gin Val Ala Gin Leu He Lys Ser Phe Gly Phe Val Pro Leu Asn He 
165 170 175 

Gly Ala Leu Glu Asn Gly Arg He Leu Glu Pro Gly Gin Glu Ala Phe 
180 185 190 

Gly Ala His Leu Asn Lys Asp Ser Arg Leu Glu Leu Val Asn Gin Arg 
195 200 205 



<210> 281 
<211> 606 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (583) 

<223> RXS03058 

<400> 281 

acgagcttcc gctctgcaca agccgctaga agccccgcat agccctaatg tagagctcat 60 
gcccatttgg aatcacaaca ccgcatatcg gccatggctg gtg tea aag etc aaa 115 
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Val Ser Lys Leu Lys 
1 5 

ggc tea aga teg ctt etc gac gtc ggc tec ggc gat cac tec ttc gee 163 

Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly Asp His Ser Phe Ala 

10 15 . 20 

gac ctg gec ggc cgc cag gtc gcg cat gtc gat gtc gtg gat cct ctt 211 
Asp Leu Ala Gly Arg Gin Val Ala His Val Asp Val Val Asp Pro Leu 
25 30 35 

att aat aca acc ttt gaa gaa ttc cag ccg acc caa age tac gat gee 259 
lie Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr Gin Ser Tyr Asp Ala 
40 - 45 50 

ate acg ttc ate gcg tec etc cat cac atg aac gcg gaa gaa gga ctt 307 
lie Thr Phe lie Ala Ser Leu His His Met Asn Ala Glu Glu Gly Leu 
55 60 65 

aac aaa gca gtc cga ate etc aat cct ggc ggc aag etc etc ate gta 355 
Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly Lys Leu Leu lie Val 
70 75 80 85 

ggc etc gee aaa aac aaa acc gee tec gac tgg ate ate tec gga eta 403 
Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp lie lie Ser Gly Leu 
90 95 100 

caa get ttt etc tec cga cca ate age etc ate aat agg gaa caa caa 451 
Gin Ala Phe Leu Ser. Arg^Pro Xle^Ser Leu lie Asn Arg Glu Gin Gin 
105 110 115 

ate tac ccc ttc cct acc aaa gaa ccc tea gag agt etc cac gaa ata 499 
He Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu Ser Leu His Glu He 
120 125 130 

cga caa etc acc aag cag etc etc cct cac cgc cgt att cgc cgt gga 547 
Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg Arg He Arg Arg Gly 
135 140 145 

ate cac ttc cga tac etc etc gag tgg aca aag cct taaacagccc 593 
He His Phe Arg Tyr Leu Leu Glu Trp Thr Lys Pro 
150 155 160 

tataaaccaa aaa 606 



<210> 282 
<211> 161 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 282 

Val Ser Lys Leu Lys Gly Ser Arg Ser Leu Leu Asp Val Gly Ser Gly 
15 10 15 

Asp His Ser Phe Ala Asp Leu Ala Gly Arg Gin Val Ala His Val Asp 
20 25 30 

Val Val Asp Pro Leu He Asn Thr Thr Phe Glu Glu Phe Gin Pro Thr 
35 40 45 
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Gin Ser Tyr Asp Ala lie Thr Phe lie Ala Ser Leu His His Met Asn 
50 55 60 

Ala Glu Glu Gly Leu Asn Lys Ala Val Arg lie Leu Asn Pro Gly Gly 
65 70 75 80 

Lys Leu Leu lie Val Gly Leu Ala Lys Asn Lys Thr Ala Ser Asp Trp 
85 • 90 95 

lie lie Ser Gly Leu Gin Ala Phe Leu Ser Arg Pro lie Ser Leu lie 
100 105 110 

Asn Arg Glu Gin Gin lie Tyr Pro Phe Pro Thr Lys Glu Pro Ser Glu 
115 120 125 

Ser Leu His Glu lie Arg Gin Leu Thr Lys Gin Leu Leu Pro His Arg 
130 135 140 

Arg lie Arg Arg Gly lie His Phe Arg Tyr Leu Leu Glu Trp Thr Lys 
145 150 155 160 

Pro 



<210> 283 
<211> 544 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXS03218 

<400> 283 

ttggtacggg ggttaacaac ctagctttgt atctgaaggc ttcggagatt tcctgtatac 60 

atcaacaatt gccctttaac caggagtatt cttagcttct atg act cct gat ctt 115 

Met Thr Pro Asp Leu 
1 5 

gca get ttt ctg gac aaa ctt tat gec gag ggg cag gaa ttt gat gca 163 
Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly Gin Glu Phe Asp Ala 
10 15 20 

gag caa ccg gat egg ctt gat cgc agg aga aac ctt gaa tct gaa age 211 
Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn Leu Glu Ser Glu Ser 
25 30 35 

get gcg eta ctt cgc teg etc ate tac gga att agt cca aag tea gtt 259 
Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie Ser Pro Lys Ser Val 
40 45 50 

etc gag eta ggc aca tec aat ggt tac teg act att tgg atg gca gat 307 
Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr lie Trp Met Ala Asp 
55 60 65 



gtc gtg aat tta aca aca gta gac aat gat cct gag egg tct ttg gat 
Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro Glu Arg Ser Leu Asp 
70 75 80 85 



355 
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get gca gca aac ctt cgc gec get gga gtt gaa gaa aaa gtt caa cga 403 
Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu Glu Lys Val Gin Arg 
90 95 100 

ate gtc gec gat gga gca acc gta ctt gec gat tec gec gat gaa caa 451 
lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp Ser Ala Asp Glu Gin 
105 110 115 

tgg gat ttc att ttc ctt gat gec gaa caa tea etc tat gta aat tgg 499 
Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser Leu Tyr Val Asn Trp 
120 125 130 

tgg cct gac ctg caa tgagttctag caaatggegg cttgttagtg 544 
Trp Pro Asp Leu Gin 
135 



<210> 284 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 284 

Met Thr Pro Asp Leu Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly 
15 10 15 

Gin Glu Phe Asp Ala Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn 
20 25 30 

Leu Glu Ser Glu Ser Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie 
35 40 45 

Ser Pro Lys Ser Val Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr 
50 55 60 

lie Trp Met Ala Asp Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro 
65 70 75 80 

Glu Arg Ser Leu Asp Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu 
85 90 95 

Glu Lys Val Gin Arg lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp 
100 105 110 

Ser Ala Asp Glu Gin Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser 
115 120 125 

Leu Tyr Val Asn Trp Trp Pro Asp Leu Gin 
130 135 



<210> 285 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> FRXA01918 



BGI-132CP 441 



<400> 285 

ttggtacggg ggttaacaac ctagctttgt atctgaaggc ttcggagatt tcctgtatac 60 

atcaacaatt gccctttaac caggagtatt cttagcttct atg act cct gat ctt 115 

Met Thr Pro Asp Leu 
1 5 

gca get ttt ctg gac aaa ctt tat gec gag ggg cag gaa ttt gat gca 163 
Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly Gin Glu Phe Asp Ala 
10 15 20 

gag caa ccg gat egg ctt gat cgc agg aga aac ctt gaa tct gaa age 211 
Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn Leu Glu Ser Glu Ser 
25 30 35 

get gcg eta ctt cgc teg etc ate tac gga att agt cca aag tea gtt 259 
Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie Ser Pro Lys Ser Val 
40 45 50 

etc gag eta ggc aca tec aat ggt tac teg act att tgg atg gca gat 307 
Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr lie Trp Met Ala Asp 
55 60 65 

gtc gtg aat tta aca aca gta gac aat gat cct gag egg tct ttg gat 355 
Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro Glu Arg Ser Leu Asp 
70 75 80 85 

get gca gca aac ctt cgc**gcc get gga gtt gaa gaa aaa gtt caa cga 403*. 
Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu Glu Lys Val Gin Arg 
90 95 100 

ate gtc gee gat gga gca ace gta ctt gec gat tec gec gat gaa caa 451 
lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp Ser Ala Asp Glu Gin 
105 110 115 

tgg gat ttc att ttc ctt gat gee gaa caa tea etc tat gta aat tgg 499 
Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser Leu Tyr Val Asn Trp 
120 125 130 

tgg cct gac ctg caa tgagttctag caaatggegg ctt 537 
Trp Pro Asp Leu Gin 
135 



<210> 286 
<211> 138 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 286 

Met Thr Pro Asp Leu Ala Ala Phe Leu Asp Lys Leu Tyr Ala Glu Gly 
15 10 15 

Gin Glu Phe Asp Ala Glu Gin Pro Asp Arg Leu Asp Arg Arg Arg Asn 
20 25 30 

Leu Glu Ser Glu Ser Ala Ala Leu Leu Arg Ser Leu lie Tyr Gly lie 
35 40 45 



Ser Pro Lys Ser Val Leu Glu Leu Gly Thr Ser Asn Gly Tyr Ser Thr 
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50 55 60 

lie Trp Met Ala Asp Val Val Asn Leu Thr Thr Val Asp Asn Asp Pro 
65 70 75 80 

Glu Arg Ser Leu Asp Ala Ala Ala Asn Leu Arg Ala Ala Gly Val Glu 
85 90 95 

Glu Lys Val Gin Arg lie Val Ala Asp Gly Ala Thr Val Leu Ala Asp 
100 105 110 

Ser Ala Asp Glu Gin Trp Asp Phe lie Phe Leu Asp Ala Glu Gin Ser 
115 120 125 

Leu Tyr Val Asn Trp Trp Pro Asp Leu Gin 
130 135 



<210> 287 
<211> 672 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (649) 

<223> RXC00110 

<400> 287 

atatcgaatg tccagtcacg ctaaacttca cccaagatga gatttcgtgg cacgattggg 60 

aataacgaac gctaatttta aacactggag gagcttccac gtg age aac aaa gac 115 

Val Ser Asn Lys Asp 
1 5 

ggc ctt ttt act gac ggt aac age acg ttt gca cct aag gtg gat tea 163 
Gly Leu Phe Thr Asp Gly Asn Ser Thr Phe Ala Pro Lys Val Asp Ser 
10 15 20 

att ccc etc age gat gtg gat acc age gtt age ggt gaa gec tec ate 211 
lie Pro Leu Ser Asp Val Asp Thr Ser Val Ser Gly Glu Ala Ser lie 
25 30 35 

ggc acg ctg ate tec aac gca acc tec caa atg tec age ctt ttc cgc 259 
Gly Thr Leu lie Ser Asn Ala Thr Ser Gin Met Ser Ser Leu Phe Arg 
40 45 50 

gca gaa gtt gag ctg gcg aag act gaa etc gca ggc gaa gec aag aaa 3 07 
Ala Glu Val Glu Leu Ala Lys Thr Glu Leu Ala Gly Glu Ala Lys Lys 
55 60 65 

get gee ate ggc ggc ggc gca ttc age gtt get ggc gta ate gca ctg 355 
Ala Ala lie Gly Gly Gly Ala Phe Ser Val Ala Gly Val lie Ala Leu 
70 75 80 85 

tac age tec ttc ttc ttt ttc ttc ttc gtc gca gca ctg ctg age gag 403 
Tyr Ser Ser Phe Phe Phe Phe Phe Phe Val Ala Ala Leu Leu Ser Glu 
90 95 100 



tgg att aag cct tgg gca gca 
Trp lie Lys Pro Trp Ala Ala 



ttc etc ate gtg ttc etc ttc atg ctg 
Phe Leu lie Val Phe Leu Phe Met Leu 



451 
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* 105 110 115 

gtc ate gec gca get etc gca ctg ttc ggc tgg cgc aag gtg aag aag 499 
Val lie Ala Ala Ala Leu Ala Leu Phe Gly Trp Arg Lys Val Lys Lys 
120 125 130 

atg ggc get ccg aag aac ace ate caa teg gtc aac caa ctg aag aac 547 
Met Gly Ala Pro Lys Asn Thr lie Gin Ser Val Asn Gin Leu Lys Asn 
135 140 145 

ctg gtc cca ggt cag gca tec gag aag ctg gag aag gec aac aag cgt 595 
Leu Val Pro Gly Gin Ala Ser Glu Lys Leu Glu Lys Ala Asn Lys Arg 
150 155 160 165 

ggc etc tac acc tec gcg tec ttc cac age ccc ggc gec ate act ggc 643 
Gly Leu Tyr Thr Ser Ala Ser Phe His Ser Pro Gly Ala lie Thr Gly 
170 175 180 

gac cac taaaaaagga gacttcgatg gee 672 
Asp His 



<210> 288 
<211> 183 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 288 

Val Ser Asn Lys Asp Gly Leu Phe Thr Asp Gly Asn Ser Thr Phe Ala 
15 10 15 

Pro Lys Val Asp Ser lie Pro Leu Ser Asp Val Asp Thr Ser Val Ser 
20 25 30 

Gly Glu Ala Ser lie Gly Thr Leu lie Ser Asn Ala Thr Ser Gin Met 
35 40 45 

Ser Ser Leu Phe Arg Ala Glu Val Glu Leu Ala Lys Thr Glu Leu Ala 
50 55 60 

Gly Glu Ala Lys Lys Ala Ala lie Gly Gly Gly Ala Phe Ser Val Ala 
65 70 75 80 

Gly Val lie Ala Leu Tyr Ser Ser Phe Phe Phe Phe Phe Phe Val Ala 
85 90 95 

Ala Leu Leu Ser Glu Trp lie Lys Pro Trp Ala Ala Phe Leu lie Val 
100 105 110 

Phe Leu Phe Met Leu Val lie Ala Ala Ala Leu Ala Leu Phe Gly Trp 
115 120 125 

Arg Lys Val Lys Lys Met Gly Ala Pro Lys Asn Thr lie Gin Ser Val 
130 135 140 

Asn Gin Leu Lys Asn Leu Val Pro Gly Gin Ala Ser Glu Lys Leu Glu 
145 150 155 160 

Lys Ala Asn Lys Arg Gly Leu Tyr Thr Ser Ala Ser Phe His Ser Pro 
165 170 175 
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Gly Ala lie Thr Gly Asp His 
180 



<210> 289 
<211> 954 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (931) 

<223> RXC01971 

<400> 289 

aggtcttgtt tatttcggct actgattcag tagctgcgct ccgataggat tcttagtttt 60 

cagttcagta tctttgagcc acggctagaa tgtgaatcct atg tct aag aag aag 115 

Met Ser Lys Lys Lys 

1 5 

cct cgc ccc att ccg gtt cct gcc caa ttt ate cct ggt etc att gat 163 

Pro Arg Pro lie Pro Val Pro Ala Gin Phe lie Pro Gly Leu lie Asp 

10 15 20 

gcg cat aca cat ttg gca teg tgt gga gga gat ctt gca ggg ttg gtg 211 
Ala His Thr His. Leu Ala Ser Cys Gly Gly Asp Leu Ala Gly Leu Val 
25 30 35 

gaa agg gcc aag gag gcg ggc gtc gaa aag ctt tgt acc gtc ggt gat 259 
Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu Cys Thr Val Gly Asp 
40 45 50 

ggt ttg get gag gcc gag ctt gcg ctg gag gcc gcg caa cag ttt ggc 307 
Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala Ala Gin Gin Phe Gly 
55 60 65 

aat gtg ttt get gcg tgt gcg att cat ccg acg aag get gat cag ttg 355 
Asn Val Phe Ala Ala Cys Ala lie His Pro Thr Lys Ala Asp Gin Leu 
70 75 80 85 

gat ggg get gcg cgt gcg egg ctg acg cag atg gcg gcg gat ccg aat 403 
Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met Ala Ala Asp Pro Asn 
90 95 100 

tgt gtg gcc att ggt gag act ggt ttg gat teg tat tgg ate aag cac 451 
Cys Val Ala lie Gly Glu Thr Gly Leu Asp Ser Tyr Trp lie Lys His 
105 110 115 

gat cca gag gac acg gcg gcg ttg gat gtg caa gag gag gcg ctg cgc 499 
Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin Glu Glu Ala Leu Arg 
120 125 130 

tgg cat att gat ttg gca att agt gcg gat aag ccg ttg atg att cac 547 
Trp His lie Asp Leu Ala lie Ser Ala Asp Lys Pro Leu Met lie His 
135 140 145 



aat cgt gag gcg gat get gat ttg atg cga gtg ttg gcg gat get cca 
Asn Arg Glu Ala Asp Ala Asp Leu Met Arg Val Leu Ala Asp Ala Pro 
150 155 160 165 



595 



BGI-132CP 



445 



cct cca aaa gat acg att ctg cat tgt ttt tct teg ccg ttg gac gtg 643 
Pro Pro Lys Asp Thr lie Leu His Cys Phe Ser Ser Pro Leu Asp Val 
170 175 180 

gcg aag gaa gcg ttg gat cgt gga tat gtg ttg agt ttt gcg ggc aat 691 
Ala Lys Glu Ala Leu Asp Arg Gly Tyr Val Leu Ser Phe Ala Gly Asn 
185 190 195 

gtg acg ttt aag cgt aat gag gag ttg egg gag get get cgt att gcg 739 
Val Thr Phe Lys Arg Asn Glu Glu Leu Arg Glu Ala Ala Arg lie Ala 
200 205 210 

ccg att tec cag att ttg att gaa acc gat gcg ccg tat atg acg ccg 787 
Pro lie Ser Gin lie Leu lie Glu Thr Asp Ala Pro Tyr Met Thr Pro 
215 220 225 

gag ccg ttt egg ggg agt agg aat gag ccg teg ttg att ggt cat acg 835 
Glu Pro Phe Arg Gly Ser Arg Asn Glu Pro Ser Leu lie Gly His Thr 
230 235 240 245 

gcg eta tgc att gcg gag gtt egg ggg atg get gtg gag gat gtt gcg 883 
Ala Leu Cys lie Ala Glu Val Arg Gly Met Ala Val Glu Asp Val Ala 
250 255 260 

gcg get ttg aat gag aat ttt gat cgc gtt tat ggg gtc aca aat eta 931 
Ala Ala Leu Asn Glu Asn Phe Asp Arg Val Tyr Gly Val Thr Asn Leu 
265 270 275 

taacgtgagg tagctcacag tea 954 



<210> 290 
<211> 277 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 290 

Met Ser Lys Lys Lys Pro Arg Pro lie Pro Val Pro Ala Gin Phe lie 
15 10 15 

Pro Gly Leu lie Asp Ala His Thr His Leu Ala Ser Cys Gly Gly Asp 
20 25 30 

Leu Ala Gly Leu Val Glu Arg Ala Lys Glu Ala Gly Val Glu Lys Leu 
35 40 45 

Cys Thr Val Gly Asp Gly Leu Ala Glu Ala Glu Leu Ala Leu Glu Ala 
50 55 60 

Ala Gin Gin Phe Gly Asn Val Phe Ala Ala Cys Ala lie His Pro Thr 
65 70 75 80 

Lys Ala Asp Gin Leu Asp Gly Ala Ala Arg Ala Arg Leu Thr Gin Met 
85 90 95 

Ala Ala Asp Pro Asn Cys Val Ala lie Gly Glu Thr Gly Leu Asp Ser 
100 105 110 



Tyr Trp lie Lys His Asp Pro Glu Asp Thr Ala Ala Leu Asp Val Gin 
115 120 125 



BGM32CP 
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Glu Glu Ala Leu 
130 

Pro Leu Met lie 
145 

Leu Ala Asp Ala 



Ser Pro Leu Asp 
180 

Ser Phe Ala Gly 
195 

Ala Ala Arg lie 
210 

Pro Tyr Met Thr 
225 

Leu lie Gly His 



Val Glu Asp Val 
260 

Gly Val Thr Asn 
275 



Arg Trp His lie 
135 

His Asn Arg Glu 
150 

Pro Pro Pro Lys 
165 

Val Ala Lys Glu 



Asn Val Thr Phe 
200 

Ala Pro lie Ser 
215 

Pro Glu Pro Phe 
230 

Thr Ala Leu Cys 
245 

Ala Ala Ala Leu 



Leu 



Asp Leu Ala lie 
140 

Ala Asp Ala Asp 
155 

Asp Thr lie Leu 
170 

Ala Leu Asp Arg 
185 

Lys Arg Asn Glu 



Gin lie Leu lie 
220 

Arg Gly Ser Arg 
235 

lie Ala Glu Val 
250 

Asn Glu Asn Phe 
265 



Ser Ala Asp Lys 



Leu Met Arg Val 
160 

His Cys Phe Ser 
175 

Gly Tyr Val Leu 
190 

Glu Leu Arg Glu 
205 

Glu Thr Asp Ala 



Asn Glu Pro Ser 
240 

Arg Gly Met Ala 
255 

Asp Arg Val Tyr 
270 



<210> 291 
<211> 465 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (442) 

<223> RXA02118 

<400> 291 

gggctggtgc gggttgcttt aatggaggtc atgctcgcag gctaacagaa ttggtggttt 60 

tagtgctgtt accagggaca tcggctagaa tctgctgaat atg tct gat caa tta 115 

Met Ser Asp Gin Leu 
1 5 

get ccc tgc cct gag tgc age agt gaa tat acc tac gaa aac ggc ggc 163 
Ala Pro Cys Pro Glu Cys Ser Ser Glu Tyr Thr Tyr Glu Asn Gly Gly 
10 15 20 

gtt ctg gtc tgc cca atg tgt gec cac gaa tgg gtc gaa ggt gaa gta 211 
Val Leu Val Cys Pro Met Cys Ala His Glu Trp Val Glu Gly Glu Val 
25 30 35 



gcg gaa gaa acc gcg act gtc ate aaa gac tct gtg gga aat ate etc 259 
Ala Glu Glu Thr Ala Thr Val lie Lys Asp Ser Val Gly Asn lie Leu 
40 45 50 



BGI-132CP 



447 



aat gat ggc gat tec gta teg att gtg aag age etc aaa gtc aag ggt 307 
Asn Asp Gly Asp Ser Val Ser lie Val Lys Ser Leu Lys Val Lys Gly 
55 60 65 

ggc ggt gec ate aag att ggc acc aaa gtc age gga att cgt ctt ctt 355 
Gly Gly Ala lie Lys lie Gly Thr Lys Val Ser Gly lie Arg Leu Leu 
70 75 80 85 

gaa gag cca gtt gac ggc cac gac ate gac get aag gtc cct gga ttt 403 
Glu Glu Pro Val Asp Gly His Asp lie Asp Ala Lys Val Pro Gly Phe 
90 95 100 

ggt caa atg cga etc aag -tec agt gtt gta aag aag gec taaacccttt 452 
Gly Gin Met Arg Leu Lys Ser Ser Val Val Lys Lys Ala 
105 110 

taaggagctt tag 465 



<210> 292 
<211> 114 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 292 

Met Ser Asp Gin Leu Ala Pro Cys Pro Glu Cys Ser Ser Glu Tyr Thr 
1 5 10 15 

Tyr Glu Asn Gly Gly Val Leu Val Cys Pro Met Cys Ala His Glu Trp 
20 25 30 

Val Glu Gly Glu Val Ala Glu Glu Thr Ala Thr Val lie Lys Asp Ser 
35 40 45 

Val Gly Asn lie Leu Asn Asp Gly Asp Ser Val Ser lie Val Lys Ser 
50 55 60 

Leu Lys Val Lys Gly Gly Gly Ala lie Lys lie Gly Thr Lys Val Ser 
65 70 75 80 

Gly lie Arg Leu Leu Glu Glu Pro Val Asp Gly His Asp lie Asp Ala 
85 90 95 

Lys Val Pro Gly Phe Gly Gin Met Arg Leu Lys Ser Ser Val Val Lys 
100 105 110 



Lys Ala 



<210> 293 
<211> 537 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (514) 

<223> RXA00078 



<400> 293 



BGI-132CP 448 



cggtgctgag gagggtgaca tgtctggaag cagattgacg catgctttct agcgtaatgt 60 

gggtcacaga aaatgctctc gcttggaagg caggaatccg atg aaa gcc gat etc 115 

Met Lys Ala Asp Leu 
1 5 

acc ccg tac cgt cag ttc aat gga aat gcc aaa gaa gca atg gag ttc 163 
Thr Pro Tyr Arg Gin Phe Asn Gly Asn Ala Lys Glu Ala Met Glu Phe 
10 15 20 

tac caa aca gtt ttt ggt ggc gag ctt cag atg atg ccg ttt tec gcc 211 
Tyr Gin Thr Val Phe Gly Gly Glu Leu Gin Met Met Pro Phe Ser Ala 
25 30 35 

atg cat tct gag gag gaa gtt ggt ggt gac ggc gag aaa ate atg cac 259 
Met His Ser Glu Glu Glu Val Gly Gly Asp Gly Glu Lys lie Met His 
40 45 50 

get gag ctg gtc gtt gat ggt cag aag ttg ctt ttt gcc agt gat att 307 
Ala Glu Leu Val Val Asp Gly Gin Lys Leu Leu Phe Ala Ser Asp lie 
55 60 65 

ccg cgc gtg atg caa cga atg aag ggc gag gac act ccg ttg teg ctg 3 55 
Pro Arg Val Met Gin Arg Met Lys Gly Glu Asp Thr Pro Leu Ser Leu 
70 75 80 85 

act ggt ggc get gag ctg gaa gag gaa att cgt ggc tac tgg gag aag 403 
Thr Gly Gly Ala Glu Leu Glu Glu Glu lie Arg Gly Tyr Trp Glu Lys 
90 95 100 

ttg tct gag ggc ggc acc gtg acc atg cct ttg gaa get gtt cct tgg 451 
Leu Ser Glu Gly Gly Thr Val Thr Met Pro Leu Glu Ala Val Pro Trp 
105 110 115 

ggt gcg gtt tat ggt gcg ctg gag gat cgc ttt gga act cac tgg atg 499 
Gly Ala Val Tyr Gly Ala Leu Glu Asp Arg Phe Gly Thr His Trp Met 
120 125 130 

ttc aac ate ggt ggc taaaactttt ggaaacttat tga 537 
Phe Asn lie Gly Gly 
135 



<210> 294 
<211> 138 
<212> PRT 

<213> Corynebacteriuin glutamicum 
<400> 294 

Met Lys Ala Asp Leu Thr Pro Tyr Arg Gin Phe Asn Gly Asn Ala Lys 
15 10 15 

Glu Ala Met Glu Phe Tyr Gin Thr Val Phe Gly Gly Glu Leu Gin Met 
20 25 30 

Met Pro Phe Ser Ala Met His Ser Glu Glu Glu Val Gly Gly Asp Gly 
35 40 45 



Glu Lys lie Met His Ala Glu Leu Val Val Asp Gly Gin Lys Leu Leu 
50 55 60 
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Phe Ala Ser Asp lie Pro Arg Val Met Gin Arg Met Lys Gly Glu Asp 
65 70 75 80 

Thr Pro Leu Ser Leu Thr Gly Gly Ala Glu Leu Glu Glu Glu lie Arg 
85 90 95 

Gly Tyr Trp Glu Lys Leu Ser Glu Gly Gly Thr Val Thr Met Pro Leu 
100 105 110 

Glu Ala Val Pro Trp Gly Ala Val Tyr Gly Ala Leu Glu Asp Arg Phe 
115 120 125 

Gly Thr His Trp Met Phe Asn lie Gly Gly 
130 135 



<210> 295 
<211> 391 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA02105 

<400> 295 

gcgggcgtcg aaaagcggcg acctgcggat ctgtgacccg cgccataaat gggtacgatg 60 

gcggttggaa aattccgtaa cttctttgag ggagaaaccc atg gtc ggc acg att 115 

Met Val Gly Thr lie 
1 5 

tec acc tac ate gca ttc aat gga aac acc acg gaa get ctg aaa cat 163 
Ser Thr Tyr lie Ala Phe Asn Gly Asn Thr Thr Glu Ala Leu Lys. His 
10 15 20 

tgg caa gag gtt ttt ggt ggt gaa ctt aat ctt tta acc tac ggt cag 211 
Trp Gin Glu Val Phe Gly Gly Glu Leu Asn Leu Leu Thr Tyr Gly Gin 
25 30 35 

etc acc ttg gaa ggt atg ccg ttt gat cct cca gcg gat gcg ttg gcg 259 
Leu Thr Leu Glu Gly Met Pro Phe Asp Pro Pro Ala Asp Ala Leu Ala 
40 45 50 

cac ggc gtc etc acg ttg gac aat ggt ggt ttg att tct ggc agt gat 307 
His Gly Val Leu Thr Leu Asp Asn Gly Gly Leu lie Ser Gly Ser Asp 
55 60 65 

tct ttt gag gga gaa atg etc gtc aaa gac acc gcg tac tec atg ttg 3 55 
Ser Phe Glu Gly Glu Met Leu Val Lys Asp Thr Ala Tyr Ser Met Leu 
70 75 80 85 

tat aac gcg gag tea gtg gaa gat ggt cgc gcg egg 3 91 

Tyr Asn Ala Glu Ser Val Glu Asp Gly Arg Ala Arg 
90 95 



<210> 296 
<211> 97 
<212> PRT 



BGI-132CP 
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<213> Corynebacterium glutamicum 
<400> 296 

Met Val Gly Thr lie Ser Thr Tyr He Ala Phe Asn Gly Asn Thr Thr 
15 10 15 

Glu Ala Leu Lys His Trp Gin Glu Val Phe Gly Gly Glu Leu Asn Leu 
20 25 30 

Leu Thr Tyr Gly Gin Leu Thr Leu Glu Gly Met Pro Phe Asp Pro Pro 
35 40 45 

Ala Asp Ala Leu Ala His Gly Val Leu Thr Leu Asp Asn Gly Gly Leu 
50 55 60 

He Ser Gly Ser Asp Ser Phe Glu Gly Glu Met Leu Val Lys Asp Thr 
65 70 75 80 

Ala Tyr Ser Met Leu Tyr Asn Ala Glu Ser Val Glu Asp Gly Arg Ala 
85 90 95 



Arg 



<210> 297 
<211> 1497 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1474) 

<223> RXN00663 

<400> 297 

ctgaacgatt ggtgaccggc tcatgaaaac ttgacgagtc cccggtattc gccagcggtg 60 

actactaccg tgggcgacaa gcccacttag aggaggactt gtg aca acc acc tat 115 

Val Thr Thr Thr Tyr 
1 5 

cca gat ttc ctt gga aat tct teg etc caa aca gat acg gag cac tgg 163 
Pro Asp Phe Leu Gly Asn Ser Ser Leu Gin Thr Asp Thr Glu His Trp 
10 15 20 

gaa atg gaa gga ggt gcg cag gaa gtc tct gtt act tat gtt ttg gac 211 
Glu Met Glu Gly Gly Ala Gin Glu Val Ser Val Thr Tyr Val Leu Asp 
25 30 35 

acg tea gtg ttg ctg tct gat ccg ttg teg ttg aca egg ttc gcg gag 259 
Thr Ser Val Leu Leu Ser Asp Pro Leu Ser Leu Thr Arg Phe Ala Glu 
40 45 50 

cac gat gta gtt ctg cca att gtt gta att acg gaa tta gaa gee aag 307 
His Asp Val Val Leu Pro He Val Val He Thr Glu Leu Glu Ala Lys 
55 60 65 

cgt cat cac ccg gac ctt ggc ttt ttt get cgc caa gcg ctt egg atg 355 
Arg His His Pro Asp Leu Gly Phe Phe Ala Arg Gin Ala Leu Arg Met 
70 75 80 85 



BGI-132CP 



451 



ctg gat gag ctg cgt gag ate cat ggg gat ttg tec aag cca ctg cca 403 
Leu Asp Glu Leu Arg Glu lie His Gly Asp Leu Ser Lys Pro Leu Pro 
90 95 100 

att ggc gat gaa ggc gga cac ate cat gtt gag ctg aat cac caa aac 451 
lie Gly Asp Glu Gly Gly His lie His Val Glu Leu Asn His Gin Asn 
105 110 115 

acg ggg tec ttg ccc gtg gga ttc cgc ctt ggt gac aat gac acc cgc 499 
Thr Gly Ser Leu Pro Val Gly Phe Arg Leu Gly Asp Asn Asp Thr Arg 
120 125 130 

ate ctt gca gtg gec aag aat ctg cag gaa gag ggc cac aat gtg gtt 547 
lie Leu Ala Val Ala Lys Asn Leu Gin Glu Glu Gly His Asn Val Val 
135 140 145 

ctg gtg teg aag gac ctg ccg atg egg att aag gcg teg gca age gga 595 
Leu Val Ser Lys Asp Leu Pro Met Arg lie Lys Ala Ser Ala Ser Gly 
150 155 160 165 

ate gee gca cag gaa tac cgc get gee ctg gcg cgc gac cgt ggt tac 643 
lie Ala Ala Gin Glu Tyr Arg Ala Ala Leu Ala Arg Asp Arg Gly Tyr 
170 175 180 

acc ggc atg acc cac gee aat ate acc gat gac cag etc age gag etc 691 
Thr Gly Met Thr His Ala Asn lie Thr Asp Asp Gin Leu Ser Glu Leu 
185 190 195 

tac gac acc ggc gag gtg cgc att gag gag etc gaa aag ctg ccc gtc 739 
Tyr Asp Thr Gly Glu Val Arg lie Glu Glu Leu Glu Lys Leu Pro Val 
200 205 210 

aac cac ggc ttc acc etc aaa tec aac age ggt teg gcg ctt ggt cgt 787 
Asn His Gly Phe Thr Leu Lys Ser Asn Ser Gly Ser Ala Leu Gly Arg 
215 220 225 

atg aat tec gac aag ate ate gag ctt gtc ccc ggc gac cag cag gta 835 
Met Asn Ser Asp Lys lie lie Glu Leu Val Pro Gly Asp Gin Gin Val 
230 235 240 245 

ttc ggt ate age ggg cgt age get gag cag egg gtt gee att gat ttg 883 
Phe Gly lie Ser Gly Arg Ser Ala Glu Gin Arg Val Ala lie Asp Leu 
250 255 260 

ctt aac gac gac gee gtc ggc ate gta tec ate ggc ggc ccc gcg ggt 931 
Leu Asn Asp Asp Ala Val Gly lie Val Ser lie Gly Gly Pro Ala Gly 
265 270 275 

aca ggt aaa age gca etc gca ctg tgt gee ggc ctg gaa get gtg atg 979 
Thr Gly Lys Ser Ala Leu Ala Leu Cys Ala Gly Leu Glu Ala Val Met 
280 285 290 

gag cgt cgc att cag cgc aag att ate gtg ttc cgc cca etc ttt gec 1027 
Glu Arg Arg lie Gin Arg Lys lie lie Val Phe Arg Pro Leu Phe Ala 
295 300 305 

gtt ggc gga cag gaa ctt ggc tac ctg cct ggc gac caa gaa gaa aaa 1075 
Val Gly Gly Gin Glu Leu Gly Tyr Leu Pro Gly Asp Gin Glu Glu Lys 
310 315 320 325 
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atg ggg cct tgg gcg caa gcg gtt ttt gac acc eta age tec atg gtc 
Met Gly Pro Trp Ala Gin Ala Val Phe Asp Thr Leu Ser Ser Met Val 
330 335 340 



1123 



age caa aac ate ate gat gaa gec etc tec cgc ggc etc ate gaa gtt 
Ser Gin Asn lie lie Asp Glu Ala Leu Ser Arg Gly Leu lie Glu Val 
345 350 355 



1171 



etc cca ctt act cac ate cgc gga cgc tea etc cac gat get ttc gtc 
Leu Pro Leu Thr His lie Arg Gly Arg Ser Leu His Asp Ala Phe Val 
360 365 370 



1219 



ate gtc gac gag gee caa tec eta gaa cgc aac gtg ttg etc acc atg 
lie Val Asp Glu Ala Gin Ser Leu Glu Arg Asn Val Leu Leu Thr Met 
375 380 385 



1267 



ctg tct cgc ate ggc cag aat tec cga gta gtt etc acc cat gac gta 
Leu Ser Arg lie Gly Gin Asn Ser Arg Val Val Leu Thr His Asp Val 
390 395 400 405 



1315 



gcg cag cgc gac aac ctg cgc gtt ggt cgc tac gac ggc ate gtc tct 
Ala Gin Arg Asp Asn Leu Arg Val Gly Arg Tyr Asp Gly lie Val Ser 
410 415 420 



1363 



gtg gtg gaa gca etc aag gat cac gaa ctg ttt ggc cac ate acg ttg 
Val Val Glu Ala Leu Lys Asp His Glu Leu Phe Gly His lie Thr Leu 
425 430 435 



1411 



cag cgt tec gaa cgc tec cga ate get gag ttg gtc acc caa gtt ttg 
Gin Arg Ser Glu Arg Ser Arg lie Ala Glu Leu Val Thr Gin Val Leu 
440 445 450 



1459 



gat gcg ccg tct ctg tagtcgegea gtctgtggcg att 
Asp Ala Pro Ser Leu 
455 



1497 



<210> 298 
<211> 458 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 298 

Val Thr Thr Thr Tyr Pro Asp Phe Leu Gly Asn Ser Ser Leu Gin Thr 
15 10 15 

Asp Thr Glu His Trp Glu Met Glu Gly Gly Ala Gin Glu Val Ser Val 
20 25 30 

Thr Tyr Val Leu Asp Thr Ser Val Leu Leu Ser Asp Pro Leu Ser Leu 
35 40 45 

Thr Arg Phe Ala Glu His Asp Val Val Leu Pro lie Val Val lie Thr 
50 55 60 

Glu Leu Glu Ala Lys Arg His His Pro Asp Leu Gly Phe Phe Ala Arg 
65 70 75 80 



Gin Ala Leu Arg Met Leu Asp Glu Leu Arg Glu lie His Gly Asp Leu 
85 90 95 



BGI-132CP 
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Ser Lys Pro Leu 
100 

Leu Asn His Gin 
115 

Asp Asn Asp Thr 
130 

Gly His Asn Val 
145 

Ala Ser Ala Ser 



Arg Asp Arg Gly 
180 

Gin Leu Ser Glu 
195 

Glu Lys Leu Pro 
210 

Ser Ala Leu Gly 
225 

Gly Asp Gin Gin 



Val Ala lie Asp 
260 

Gly Gly Pro Ala 
275 

Leu Glu Ala Val 
290 

Arg Pro Leu Phe 
305 

Asp Gin Glu Glu 



Leu Ser Ser Met 
340 

Gly Leu lie Glu 
355 

His Asp Ala Phe 
370 

Val Leu Leu Thr 
385 

Leu Thr His Asp 



Pro lie Gly Asp 



Asn Thr Gly Ser 
120 

Arg lie Leu Ala 
135 

Val Leu Val Ser 
150 

Gly lie Ala Ala 
165 

Tyr Thr Gly Met 



Leu Tyr Asp Thr 
200 

Val Asn His Gly 
215 

Arg Met Asn Ser 
230 

Val Phe Gly lie 
245 

Leu Leu Asn Asp 



Gly Thr Gly Lys 
280 

Met Glu Arg Arg 
295 

Ala Val Gly Gly 
310 

Lys Met Gly Pro 
325 

Val Ser Gin Asn 



Val Leu Pro Leu 
360 

Val He Val Asp 
375 

Met Leu Ser Arg 
390 

Val Ala Gin Arg 
405 



Glu Gly Gly His 
105 

Leu Pro Val Gly 



Val Ala Lys Asn 
140 

Lys Asp Leu Pro 
155 

Gin Glu Tyr Arg 
170 

Thr His Ala Asn 
185 

Gly Glu Val Arg 



Phe Thr Leu Lys 
220 

Asp Lys He He 
235 

Ser Gly Arg Ser 
250 

Asp Ala Val Gly 
265 

Ser Ala Leu Ala 



He Gin Arg Lys 
300 

Gin Glu Leu Gly 
315 

Trp Ala Gin Ala 
330 

He He Asp Glu 
345 

Thr His He Arg 



Glu Ala Gin Ser 
380 

He Gly Gin Asn 
395 

Asp Asn Leu Arg 
410 



He His Val Glu 
110 

Phe Arg Leu Gly 
125 

Leu Gin Glu Glu 



Met Arg lie Lys 
160 

Ala Ala Leu Ala 
175 

He Thr Asp Asp 
190 

He Glu Glu Leu 
205 

Ser Asn Ser Gly 



Glu Leu Val Pro 
240 

Ala Glu Gin Arg 
255 

He Val Ser He 
270 

Leu Cys Ala Gly 
285 

He He Val Phe 



Tyr Leu Pro Gly 
320 

Val Phe Asp Thr 
335 

Ala Leu Ser Arg 
350 

Gly Arg Ser Leu 
365 

Leu Glu Arg Asn 



Ser Arg Val Val 
400 

Val Gly Arg Tyr 
415 



Asp Gly He Val Ser Val Val Glu Ala Leu Lys Asp His Glu Leu Phe 
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420 

Gly His lie Thr Leu Gin Arg Ser 
435 440 

Val Thr Gin Val Leu Asp Ala Pro 
450 455 



425 430 

Glu Arg Ser Arg lie Ala Glu Leu 
445 

Ser Leu 



<210> 299 
<211> 1019 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
<221> CDS 
<222> (1) . . (996) 
<223> FRXA00663 



<400> 299 

ctt ggt gac aat gac acc cgc ate ctt gca gtg gec aag aat ctg cag 48 
Leu Gly Asp Asn Asp Thr Arg lie Leu Ala Val Ala Lys Asn Leu Gin 
15 10 15 



gaa gag ggc cac aat gtg gtt ctg gtg teg aag gac ctg ccg atg egg 96 

Glu Glu Gly His Asn Val Val Leu Val Ser Lys Asp Leu Pro Met Arg 
20 25 30 

att aag gcg teg gca age. gga ate gee gca cag gaa tac cgc get gee .**-144* 

lie Lys Ala Ser Ala Ser Gly lie Ala Ala Gin Glu Tyr Arg Ala Ala 
35 40 45 



ctg gcg cgc gac cgt ggt tac acc ggc atg acc cac gee aat ate acc 192 
Leu Ala Arg Asp Arg Gly Tyr Thr Gly Met Thr His Ala Asn lie Thr 
50 55 60 



gat gac cag etc age gag etc tac gac acc ggc gag gtg cgc att gag 240 
Asp Asp Gin Leu Ser Glu Leu Tyr Asp Thr Gly Glu Val Arg lie Glu 
65 70 75 80 



gag etc gaa aag ctg ccc gtc aac cac ggc ttc acc etc aaa tec aac 288 
Glu Leu Glu Lys Leu Pro Val Asn His Gly Phe Thr Leu Lys Ser Asn 
85 90 95 

age ggt teg gcg ctt ggt cgt atg aat tec gac aag ate ate gag ctt 336 
Ser Gly Ser Ala Leu Gly Arg Met Asn Ser Asp Lys lie lie Glu Leu 
100 105 110 



gtc ccc ggc gac cag cag gta ttc ggt ate age ggg cgt age get gag 3 84 
Val Pro Gly Asp Gin Gin Val Phe Gly lie Ser Gly Arg Ser Ala Glu 
115 120 125 

cag egg gtt gee att gat ttg ctt aac gac gac gee gtc ggc ate gta 432 
Gin Arg Val Ala lie Asp Leu Leu Asn Asp Asp Ala Val Gly lie Val 
130 135 140 



tec ate ggc ggc ccc gcg ggt aca ggt aaa age gca etc gca ctg tgt 480 
Ser lie Gly Gly Pro Ala Gly Thr Gly Lys Ser Ala Leu Ala Leu Cys 
145 150 155 160 



gee ggc ctg gaa get gtg atg gag cgt cgc att cag cgc aag att ate 



528 
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Ala Gly Leu Glu Ala Val Met Glu Arg Arg lie Gin Arg Lys lie lie 
165 170 175 

gtg ttc cgc cca etc ttt gec gtt ggc gga cag gaa ctt ggc tac ctg 576 
Val Phe Arg Pro Leu Phe Ala Val Gly Gly Gin Glu Leu Gly Tyr Leu 
180 185 190 

cct ggc gac caa gaa gaa aaa atg ggg cct tgg gcg caa gcg gtt ttt 624 
Pro Gly Asp Gin Glu Glu Lys Met Gly Pro Trp Ala Gin Ala Val Phe 
195 200 205 

gac acc eta age tec atg gtc age caa aac ate ate gat gaa gee etc 672 
Asp Thr Leu Ser Ser Met Val Ser Gin Asn lie lie Asp Glu Ala Leu 
210 215 220 

tec cgc ggc etc ate gaa gtt etc cca ctt act cac ate cgc gga cgc 720 
Ser Arg Gly Leu lie Glu Val Leu Pro Leu Thr His lie Arg Gly Arg 
225 230 235 240 

tea etc cac gat get ttc gtc ate gtc gac gag gee caa tec eta gaa 768 
Ser Leu His Asp Ala Phe Val lie Val Asp Glu Ala Gin Ser Leu Glu 
245 250 255 

cgc aac gtg ttg etc acc atg ctg tct cgc ate ggc cag aat tec cga 816 
Arg Asn Val Leu Leu Thr Met Leu Ser Arg lie Gly Gin Asn Ser Arg 
260 265 270 

gta gtt etc acc cat gac gta gcg cag cgc gac aac ctg cgc gtt ggt 864 
Val Val Leu Thr His Asp Val Alav Gin Arg Asp Asn Leu Arg Val Gly 
275 280 285 

cgc tac gac ggc ate gtc tct gtg gtg gaa gca etc aag gat cac gaa 912 
Arg Tyr Asp Gly lie Val Ser Val Val Glu Ala Leu Lys Asp His Glu 
290 295 300 

ctg ttt ggc cac ate acg ttg cag cgt tec gaa cgc tec cga ate get 960 
Leu Phe Gly His lie Thr Leu Gin Arg Ser Glu Arg Ser Arg lie Ala 
305 310 315 320 

gag ttg gtc acc caa gtt ttg gat gcg ccg tct ctg tagtcgegea 1006 
Glu Leu Val Thr Gin Val Leu Asp Ala Pro Ser Leu 
325 330 

gtctgtggcg att 1019 



<210> 300 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 300 

Leu Gly Asp Asn Asp Thr Arg lie Leu Ala Val Ala Lys Asn Leu Gin 
1 5 10 15 

Glu Glu Gly His Asn Val Val Leu Val Ser Lys Asp Leu Pro Met Arg 
20 25 30 



lie Lys Ala Ser Ala Ser Gly lie Ala Ala Gin Glu Tyr Arg Ala Ala 
35 40 45 
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Leu Ala Arg Asp Arg Gly Tyr Thr Gly Met Thr His Ala Asn lie Thr 
50 55 60 

Asp Asp Gin Leu Ser Glu Leu Tyr Asp Thr Gly Glu Val Arg lie Glu 
65 70 75 80 

Glu Leu Glu Lys Leu Pro Val Asn His Gly Phe Thr Leu Lys Ser Asn 
85 90 95 

Ser Gly Ser Ala Leu Gly Arg Met Asn Ser Asp Lys lie lie Glu Leu 
100 105 110 

Val Pro Gly Asp Gin Gin Val Phe Gly lie Ser Gly Arg Ser Ala Glu 
115 120 125 

Gin Arg Val Ala lie Asp Leu Leu Asn Asp Asp Ala Val Gly lie Val 
130 135 140 

Ser lie Gly Gly Pro Ala Gly Thr Gly Lys Ser Ala Leu Ala Leu Cys 
145 150 155 160 

Ala Gly Leu Glu Ala Val Met Glu Arg Arg lie Gin Arg Lys lie lie 
165 170 175 

Val Phe Arg Pro Leu Phe Ala Val Gly Gly Gin Glu Leu Gly Tyr Leu 
180 185 190 

Pro Gly. Asp Gin Glu Glu Lys Met Gly Pro Trp Ala Gin Ala Val Phe 
195 . . . - 200 205 

Asp Thr Leu Ser Ser Met Val Ser Gin Asn lie lie Asp Glu Ala Leu 
210 215 220 

Ser Arg Gly Leu lie Glu Val Leu Pro Leu Thr His lie Arg Gly Arg 
225 230 235 240 

Ser Leu His Asp Ala Phe Val lie Val Asp Glu Ala Gin Ser Leu Glu 
245 250 255 

Arg Asn Val Leu Leu Thr Met Leu Ser Arg lie Gly Gin Asn Ser Arg 
260 265 270 

Val Val Leu Thr His Asp Val Ala Gin Arg Asp Asn Leu Arg Val Gly 
275 280 285 

Arg Tyr Asp Gly lie Val Ser Val Val Glu Ala Leu Lys Asp His Glu 
290 295 300 

Leu Phe Gly His lie Thr Leu Gin Arg Ser Glu Arg Ser Arg lie Ala 
305 310 315 320 

Glu Leu Val Thr Gin Val Leu Asp Ala Pro Ser Leu 
325 330 



<210> 301 
<211> 1140 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 
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<221> CDS 

<222> (101) . . (1117) 
<223> RXA00888 

<400> 301 

atggtggcgc tcgcagctat cggcgtgctg tctgaccgct ggtaacattt ctctgacata 60 

acctttcttg aacattccga aagcaggccg aactagcact gtg act gcc ccg cga 115 

Val Thr Ala Pro Arg 
1 5 

aaa acc cgc aca gaa gta ate acc act gtc etc aat eta gaa cgc acg 163 
Lys Thr Arg Thr Glu Val lie Thr Thr Val Leu Asn Leu Glu Arg Thr 
10 15 20 

etc gcg caa acc gtt tta gga ate aac gac gaa aac ctg cgt gtg ttg 211 
Leu Ala Gin Thr Val Leu Gly lie Asn Asp Glu Asn Leu Arg Val Leu 
25 30 35 

gac aat caa att gat tgc gat att cac gtg cgt ggc acc cac gtg gaa 2 59 
Asp Asn Gin lie Asp Cys Asp lie His Val Arg Gly Thr His Val Glu 
40 45 50 

etc acc ggg cca gcc cac gaa gtc tec cgc gcc teg aaa ata ttt gag 3 07 
Leu Thr Gly Pro Ala His Glu Val Ser Arg Ala Ser Lys lie Phe Glu 
55 60 65 

gaa ctg cag gcg. att gcc cgt cga gga cat gtg att age cct gag aca 355 
Glu Leu Gin Ala lie Ala Arg Arg Gly His Val lie ServPro Glu Thr 
70 75 80 85 

gta aaa aat gtc ate age atg att aac gtg gag acg ccg caa acc gtc 403 
Val Lys Asn Val lie Ser Met lie Asn Val Glu Thr Pro Gin Thr Val 
90 95 100 

tct gaa ate ttg acc ggc gat ate ctt get cgc cgt ggc aaa gtg ate 451 
Ser Glu lie Leu Thr Gly Asp lie Leu Ala Arg Arg Gly Lys Val lie 
105 110 115 

cgc cct aag acg ctt ggc caa aag cac tac gtg gac gcg att gat acc 49 9 
Arg Pro Lys Thr Leu Gly Gin Lys His Tyr Val Asp Ala lie Asp Thr 
120 125 130 

aac acg att gtg ttc ggt ctg ggc cca gcc ggt tec ggt aaa acc tat 547 
Asn Thr lie Val Phe Gly Leu Gly Pro Ala Gly Ser Gly Lys Thr Tyr 
135 140 145 

ctg gcc atg gca aaa gcc gtc caa gcg ctg caa tea aag cag gtc age 595 
Leu Ala Met Ala Lys Ala Val Gin Ala Leu Gin Ser Lys Gin Val Ser 
150 155 160 165 

cgc ate ate ttg acc cgc ccc gca gtg gaa gcc ggc gag aaa etc ggc 643 
Arg lie lie Leu Thr Arg Pro Ala Val Glu Ala Gly Glu Lys Leu Gly 
170 175 180 

ttc ttg ccc ggc acc ctg aac gaa aag ate gac ccc tac ctg cgc ccg 691 
Phe Leu Pro Gly Thr Leu Asn Glu Lys lie Asp Pro Tyr Leu Arg Pro 
185 190 195 



ctt cac gac gcg ctg cgc gac atg gtc gaa cca gaa gtc att cca aaa 
Leu His Asp Ala Leu Arg Asp Met Val Glu Pro Glu Val lie Pro Lys 



739 
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200 205 210 

etc atg gaa gec ggc ate gta gaa gtc gec cca ctt gec tac atg cgc 787 
Leu Met Glu Ala Gly lie Val Glu Val Ala Pro Leu Ala Tyr Met Arg 
215 220 225 

gga cgc acc etc aac gat gca ttc gtg ate ctg gat gaa gec cag aac 835 
Gly Arg Thr Leu Asn Asp Ala Phe Val lie Leu Asp Glu Ala Gin Asn 
230 235 240 245 

acc acc cca gca cag atg aag atg ttc etc acc cgc ctg gga ttc ggt 883 
Thr Thr Pro Ala Gin Met Lys Met Phe Leu Thr Arg Leu Gly Phe Gly 
250 255 260 

tec aaa atg gta gtc aca ggt gac ate acc cag gtg gac etc cca gga 931 
Ser Lys Met Val Val Thr Gly Asp lie Thr Gin Val Asp Leu Pro Gly 
265 270 275 

ggc caa aag tec ggc ctg cgc ctg gtt cgc cac ate ctg cgc gga gta 979 
Gly Gin Lys Ser Gly Leu Arg Leu Val Arg His lie Leu Arg Gly Val 
280 285 290 

gac gat gtg cac ttc tec gag etc acc tea tec gac gtg gtc cgc cac 1027 
Asp Asp Val His Phe Ser Glu Leu Thr Ser Ser Asp Val Val Arg His 
295 300 305 

caa ctg gtt gga cac att gtg gat gca tac gaa gac tat gaa gaa cgc 1075 
Gin Leu Val Gly His lie Val Asp Ala Tyr Glu Asp Tyr Glu Glu Arg 
310 ^ 315 • .- 320 - 325 

gag gee cgc gaa ttg aaa cgc aaa cgc cag gag aca egg cca 1117 
Glu Ala Arg Glu Leu Lys Arg Lys Arg Gin Glu Thr Arg Pro 
330 335 

tgagcattga ggtattcaac gaa 1140 



<210> 302 
<211> 339 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> .302 

Val Thr Ala Pro Arg Lys Thr Arg Thr Glu Val lie Thr Thr Val Leu 
15 10 15 

Asn Leu Glu Arg Thr Leu Ala Gin Thr Val Leu Gly lie Asn Asp Glu 
20 25 30 

Asn Leu Arg Val Leu Asp Asn Gin lie Asp Cys Asp lie His Val Arg 
35 40 45 

Gly Thr His Val Glu Leu Thr Gly Pro Ala His Glu Val Ser Arg Ala 
50 55 60 

Ser Lys lie Phe Glu Glu Leu Gin Ala lie Ala Arg Arg Gly His Val 
65 70 75 80 



lie Ser Pro Glu Thr Val Lys Asn Val lie Ser Met lie Asn Val Glu 
85 90 95 
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Thr Pro Gin Thr Val Ser Glu lie Leu Thr Gly Asp lie Leu Ala Arg 
100 105 110 

Arg Gly Lys Val lie Arg Pro Lys Thr Leu Gly Gin Lys His Tyr Val 
115 120 125 

Asp Ala lie Asp Thr Asn Thr lie Val Phe Gly Leu Gly Pro Ala Gly 
130 135 140 

Ser Gly Lys Thr Tyr Leu Ala Met Ala Lys Ala Val Gin Ala Leu Gin 
145 150 155 160 

Ser Lys Gin Val Ser Arg lie lie Leu Thr Arg Pro Ala Val Glu Ala 
165 170 175 

Gly Glu Lys Leu Gly Phe Leu Pro Gly Thr Leu Asn Glu Lys lie Asp 
180 185 190 

Pro Tyr Leu Arg Pro Leu His Asp Ala Leu Arg Asp Met Val Glu Pro 
195 200 205 

Glu Val He Pro Lys Leu Met Glu Ala Gly He Val Glu Val Ala Pro 
210 215 220 

Leu Ala Tyr Met Arg Gly Arg Thr Leu Asn Asp Ala Phe Val He Leu 
225 230 235 240 

Asp Glu Ala Gin Asn Thr Thr Pro Ala Gin Met Lys Met Phe Leu Thr 

245- • • 250 • 255 



Arg Leu Gly Phe Gly Ser Lys Met Val Val Thr Gly Asp He Thr Gin 
260 265 270 

Val Asp Leu Pro Gly Gly Gin Lys Ser Gly Leu Arg Leu Val Arg His 
275 280 285 

He Leu Arg Gly Val Asp Asp Val His Phe Ser Glu Leu Thr Ser Ser 
290 295 300 

Asp Val Val Arg His Gin Leu Val Gly His He Val Asp Ala Tyr Glu 
305 310 315 320 

Asp Tyr Glu Glu Arg Glu Ala Arg Glu Leu Lys Arg Lys Arg Gin Glu 
325 330 335 

Thr Arg Pro 



<210> 303 
<211> 1506 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1483) 
<223> RXA01437 

<400> 303 

actatgtaag aaatcacaac ctcccctcat tagtgccagg aggcacaagc ctgaagtgtc 
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atcaatgaga aggttcaggc tgaaattaga aaggcgatgt atg tct gac aca ccg 115 

Met Ser Asp Thr Pro 

1 5 

acc tea get ctg ate ace acg gtc aac cgc age ttc gat gga ttc gat 163 

Thr Ser Ala Leu lie Thr Thr Val Asn Arg Ser Phe Asp Gly Phe Asp 

10 15 20 

ttg gaa gaa gta gca gca gac ctt gga gtt egg etc acc tac ctg ccc 211 
Leu Glu Glu Val Ala Ala Asp Leu Gly Val Arg Leu Thr Tyr Leu Pro 
25 30 35 

gac gaa gaa eta gaa gta tec aaa gtt etc gcg gcg gac etc etc get 259 
Asp Glu Glu Leu Glu Val Ser Lys Val Leu Ala Ala Asp Leu Leu Ala 
40 45 50 

gag ggg cca get etc ate ate ggt gta gga aac acg ttt ttc gac gee 307 
Glu Gly Pro Ala Leu lie lie Gly Val Gly Asn Thr Phe Phe Asp Ala 
55 60 65 

cag gtc gec get gee etc ggc gtc cca gtg eta ctg ctg gta gac aag 355 
Gin Val Ala Ala Ala Leu Gly Val Pro Val Leu Leu Leu Val Asp Lys 
70 75 80 85 

caa ggc aag cac gtt get ctt get cgc acc cag gta aac aat gee ggc 403 
Gin Gly Lys His Val Ala Leu Ala Arg Thr Gin Val Asn Asn Ala Gly 
90 95 ' . 100 

gca gtt gtt gca gca gca ttt acc get gaa caa gag cca atg ccg gat 451 
Ala Val Val Ala Ala Ala Phe Thr Ala Glu Gin Glu Pro Met Pro Asp 
105 110 115 

aag ctg cgc aag get gtg cgc aac cac age aac etc gaa cca gtc atg 499 
Lys Leu Arg Lys Ala Val Arg Asn His Ser Asn Leu Glu Pro Val Met 
120 125 130 

age gee gaa etc ttt gaa aac tgg ctg etc aag cgc gca cgc gca gag 547 
Ser Ala Glu Leu Phe Glu Asn Trp Leu Leu Lys Arg Ala Arg Ala Glu 
135 140 145 

cac tec cac att gtg ctg cca gaa ggt gac gac gac cgc ate ttg atg 595 
His Ser His lie Val Leu Pro Glu Gly Asp Asp Asp Arg lie Leu Met 
150 155 160 165 

get gec cac cag ctg ctt gat caa gac ate tgt gac ate acg ate ctg 643 
Ala Ala His Gin Leu Leu Asp Gin Asp lie Cys Asp lie Thr lie Leu 
170 175 180 

ggc gat cca gta aag ate aag gag cgc get acc gaa ctt ggc ctg cac 691 
Gly Asp Pro Val Lys lie Lys Glu Arg Ala Thr Glu Leu Gly Leu His 
185 190 195 

4 

ctt aac act gca tac ctg gtc aat ccg ctg aca gat cct cgc ctg gag 739 

Leu Asn Thr Ala Tyr Leu Val Asn Pro Leu Thr Asp Pro Arg Leu Glu 

200 205 210 

gaa ttc gee gaa caa ttc gcg gag ctg cgc aag tea aag age gtc act 787 
Glu Phe Ala Glu Gin Phe Ala Glu Leu Arg Lys Ser Lys Ser Val Thr 
215 220 225 
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ate gat gaa gec cgc gaa ate atg aag gat att tec tac ttc ggc acc 835 

lie Asp Glu Ala Arg Glu lie Met Lys Asp lie Ser Tyr Phe Gly Thr 

230 235 240 245 

atg atg gtc cac aac ggc gac gec gac gga atg gta tec ggt gca gca 883 

Met Met Val His Asn Gly Asp Ala Asp Gly Met Val Ser Gly Ala Ala 

250 255 260 

aac acc acc gca cac acc att aag cca age ttc cag ate ate aaa act 931 

Asn Thr Thr Ala His Thr lie Lys Pro Ser Phe Gin lie lie Lys Thr 
265 270 275 

gtt cca gaa gca tec gtc gtt tct tec ate ttc etc atg gtg ctg cgc 979 

Val Pro Glu Ala Ser Val Val Ser Ser lie Phe Leu Met Val Leu Arg 
280 285 290 

ggg cga ctg tgg gca ttc ggc gac tgt get gtt aac ccg aac cca act 1027 

Gly Arg Leu Trp Ala Phe Gly Asp Cys Ala Val Asn Pro Asn Pro Thr 
295 300 305 

get gaa cag ctt ggt gaa ate gec gtt gtg tea gca aaa act gca gca 1075 

Ala Glu Gin Leu Gly Glu lie Ala Val Val Ser Ala Lys Thr Ala Ala 

310 315 320 325 

caa ttt ggc att gat cct cgc gta gee ate ttg tec tac tec act ggc 1123 

Gin Phe Gly lie Asp Pro Arg Val Ala lie Leu Ser Tyr Ser Thr Gly 

330 335 340 

aac tec . gge^gga^gge-*feca*^gat^g.feg^ga^Ggc*-gcc at G^gae^get^&tt « gca. , 7 

Asn Ser Gly Gly Gly Ser Asp Val Asp Arg Ala lie Asp Ala Leu Ala 
345 350 355 

gaa gca cgc cga ctt aac cca gaa eta tgc gtc gat gga cca ctt cag 1219 

Glu Ala Arg Arg Leu Asn Pro Glu Leu Cys Val Asp Gly Pro Leu Gin 
360 365 370 

ttc gac gee gee gtc gac ccg ggt gtg gcg cgc aag aag atg cca gac 1267 

Phe Asp Ala Ala Val Asp Pro Gly Val Ala Arg Lys Lys Met Pro Asp 
375 380 385 

tct gac gtc get ggc cag gca aat gtg ttt ate ttc cct gac ctg gaa 1315 

Ser Asp Val Ala Gly Gin Ala Asn Val Phe lie Phe Pro Asp Leu Glu 

390 395 400 405 

gee gga aac ate ggc tac aaa act gca caa cgc acc ggt cac gee ctg 1363 

Ala Gly Asn lie Gly Tyr Lys Thr Ala Gin Arg Thr Gly His Ala Leu 

410 415 420 

gca gtt ggt ccg att ctg cag ggc eta aac aaa cca gtc aac gac ctt 1411 

Ala Val Gly Pro lie Leu Gin Gly Leu Asn Lys Pro Val Asn Asp Leu 
425 430 435 

tec cgt ggc gca aca gtc cct gac ate gtc aac aca gta gec ate aca 1459 

Ser Arg Gly Ala Thr Val Pro Asp lie Val Asn Thr Val Ala lie Thr 
440 445 450 

gca att cag gca gga gga cgc age taatggcatt ggcacttgtt ttg 1506 
Ala lie Gin Ala Gly Gly Arg Ser 
455 460 
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<210> 304 
<211> 461 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 304 

Met Ser Asp Thr Pro Thr Ser Ala Leu lie Thr Thr Val Asn Arg Ser 
15 10 15 

Phe Asp Gly Phe Asp Leu Glu Glu Val Ala Ala Asp Leu Gly Val Arg 
20 25 30 

Leu Thr Tyr Leu Pro Asp Glu Glu Leu Glu Val Ser Lys Val Leu Ala 
35 40 45 

Ala Asp Leu Leu Ala Glu Gly Pro Ala Leu lie lie Gly Val Gly Asn 
50 55 60 

Thr Phe Phe Asp Ala Gin Val Ala Ala Ala Leu Gly Val Pro Val Leu 
65 70 75 80 

Leu Leu Val Asp Lys Gin Gly Lys His Val Ala Leu Ala Arg Thr Gin 
85 90 95 

Val Asn Asn Ala Gly Ala Val Val Ala Ala Ala Phe Thr Ala Glu Gin 
100 105 110 

Glu Pro Met Pro Asp Lys Leu Arg Lys Ala Val Arg Asn His Ser. Asn 
115 ~ • . 120.^ • ... ■ 125. , 

Leu Glu Pro Val Met Ser Ala Glu Leu Phe Glu Asn Trp Leu Leu Lys 
130 135 140 

Arg Ala Arg Ala Glu His Ser His lie Val Leu Pro Glu Gly Asp Asp 
145 150 155 160 

Asp Arg lie Leu Met Ala Ala His Gin Leu Leu Asp Gin Asp lie Cys 
165 170 175 

Asp lie Thr lie Leu Gly Asp Pro Val Lys lie Lys Glu Arg Ala Thr 
180 185 190 

Glu Leu Gly Leu His Leu Asn Thr Ala Tyr Leu Val Asn Pro Leu Thr 
195 200 205 

Asp Pro Arg Leu Glu Glu Phe Ala Glu Gin Phe Ala Glu Leu Arg Lys 
210 215 220 

Ser Lys Ser Val Thr lie Asp Glu Ala Arg Glu lie Met Lys Asp lie 
225 230 235 240 

Ser Tyr Phe Gly Thr Met Met Val His Asn Gly Asp Ala Asp Gly Met 
245 250 255 

Val Ser Gly Ala Ala Asn Thr Thr Ala His Thr lie Lys Pro Ser Phe 
260 265 270 

Gin lie lie Lys Thr Val Pro Glu Ala Ser Val Val Ser Ser lie Phe 
275 280 285 



Leu Met Val Leu Arg Gly Arg Leu Trp Ala Phe Gly Asp Cys Ala Val 
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290 295 300 

Asn Pro Asn Pro Thr Ala Glu Gin Leu Gly Glu lie Ala Val Val Ser 
305 310 315 320 

Ala Lys Thr Ala Ala Gin Phe Gly lie Asp Pro Arg Val Ala lie Leu 
325 330 335 

Ser Tyr Ser Thr Gly Asn Ser Gly Gly Gly Ser Asp Val Asp Arg Ala 
340 345 350 

lie Asp Ala Leu Ala Glu Ala Arg Arg Leu Asn Pro Glu Leu Cys Val 
355 360 365 

Asp Gly Pro Leu Gin Phe Asp Ala Ala Val Asp Pro Gly Val Ala Arg 
370 375 380 

Lys Lys Met Pro Asp Ser Asp Val Ala Gly Gin Ala Asn Val Phe lie 
385 390 395 400 

Phe Pro Asp Leu Glu Ala Gly Asn lie Gly Tyr Lys Thr Ala Gin Arg 
405 410 415 

Thr Gly His Ala Leu Ala Val Gly Pro lie Leu Gin Gly Leu Asn Lys 
420 425 430 

Pro Val Asn Asp Leu Ser Arg Gly Ala Thr Val Pro Asp lie Val Asn 
435 440 445 

Thr Val Ala lie Thr Ala lie Gin Ala Gly Gly Arg Ser 
450 455 460 



<210> 305 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1225) 
<223> RXN00778 

<400> 305 

aggtcttagg tttttaagtc gtgagcaatc cggagggaaa ctagcccgcc tacaggatct 60 

gctcagacga tgtcttcact taaaccggaa aggcttcccc gtg aac etc act ctt 115 

Val Asn Leu Thr Leu 
1 5 

aag cgc tec ate gee ctt gtg ggc gca gtt act gca ggc tec ttc get 163 
Lys Arg Ser He Ala Leu Val Gly Ala Val Thr Ala Gly Ser Phe Ala 
10 15 20 

ctt gta get tgc tec gac tec aat gag tct gat tec acc tec tea tct 211 
Leu Val Ala Cys Ser Asp Ser Asn Glu Ser Asp Ser Thr Ser Ser Ser 
25 30 35 



gca get tec acc ggt tct tec gat get gca tec att gag ggc ctt tec 259 
Ala Ala Ser Thr Gly Ser Ser Asp Ala Ala Ser He Glu Gly Leu Ser 
40 45 50 
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ggt gtt acc ggt cag etc gtt get gaa ggt gca tct tec cag cag tec 307 

Gly Val Thr Gly Gin Leu Val Ala Glu Gly Ala Ser Ser Gin Gin Ser 

55 60 65 

gca atg gac tac ttt ggt ate cgt tac tec gag get gtc age ggt gca 355 

Ala Met Asp Tyr Phe Gly lie Arg Tyr Ser Glu Ala Val Ser Gly Ala 

70 75 80 85 

tct ctg get tac acc cct tea. ggt tec ggt tec ggc cgc acc aac ttc 403 

Ser Leu Ala Tyr Thr Pro Ser Gly Ser Gly Ser Gly Arg Thr Asn Phe 

90 95 100 

get gca ggc cag gtt get ttc ggt ggc tec gac tec gca atg aag gac 451 

Ala Ala Gly Gin Val Ala Phe Gly Gly Ser Asp Ser Ala Met Lys Asp 

105 110 115 

gac cag get gca gaa gca gaa gca cgt tgc aac ggc aac gaa gca tgg 499 

Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly Asn Glu Ala Trp 

120 125 130 

cac ctg cca ttc gtt ate ggc cca gtt gca gtt get tac aac ctg cct 547 

His Leu Pro Phe Val lie Gly Pro Val Ala Val Ala Tyr Asn Leu Pro 

135 140 145 

ggc gtt gac acc ctg aac ctg gac acc aac ate ate get cag ate ttc 595 

Gly Val Asp Thr Leu Asn Leu Asp Thr Asn lie lie Ala Gin lie Phe 

150 155 160 165 

***** • 

aag ggc gag ate acc aag tgg aac gac gaa gca ate get tec cag aac 643 

Lys Gly Glu- lie Thr Lys Trp Asn Asp Glu Ala lie Ala Ser Gin Asn 

170 175 180 

Qci<J acc gac etc cca gac cag gac ate tec gtt ctg tac cgt tec 691 

Glu Gly Thr Asp Leu Pro Asp Gin Asp lie Ser Val Leu Tyr Arg Ser 

185 190 195 

gaa gag tec ggt acc tec gac aac ttc cag aag ttc etc gga get tec 73 9 

Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe Leu Gly Ala Ser 

200 205 210 

acc gac ate tgg gag acc gaa ggc cag cag ttc cca acc gag gtt ggc 787 

Thr Asp lie Trp Glu Thr Glu Gly Gin Gin Phe Pro Thr Glu Val Gly 

215 220 225 

tec ggt gcg cag ggc tec aac ggt gta get tct gag get tec aac ate 83 5 

Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu Ala Ser Asn lie 

230 235 240 245 

gag ggt gca ate acc tac gtt gaa get ggt ttc get aac cag tec ggc 883 

Glu Gly Ala lie Thr Tyr Val Glu Ala Gly Phe Ala Asn Gin Ser Gly 

250 255 260 

ctg ggc gtt gca aac ate gac ttc ggt tec ggc cca gtt gaa etc aac 931 

Leu Gly Val Ala Asn lie Asp Phe Gly Ser Gly Pro Val Glu Leu Asn 

265 270 275 

get gag tec gtt ggc gtt gca ctt ggt gca etc gac ttc ctg act gag 979 

Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp Phe Leu Thr Glu 

280 285 290 
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ggc cac aac atg gtt gtt gac acc gac get atg ttc gca atg aac gaa 1027 
Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe Ala Met Asn Glu 
295 300 305 

gec ggt get tac cca ctg ate etc acc acc tac gaa ate gtc tgc tec 1075 
Ala Gly Ala Tyr Pro Leu lie Leu Thr Thr Tyr Glu lie Val Cys Ser 
310 315 320 325 

gca ggc tac gac gag acc acc cgc gac cag gtc aag gac ttc ctg acc 1123 
Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys Asp Phe Leu Thr 
330 335 340 

gtt gca ctg gac tec cag gat gac cag etc gag get etc ggc tac ate 1171 
Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala Leu Gly Tyr lie 
345 350 355 

cca gtt acc ggc gag cac tac gat cgc etc gtt gca gca gtt gaa gca 1219 
Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala Ala Val Glu Ala 
360 365 370 

att cag taataaaccg ctgccgtagc ttc 1248 
lie Gin 
375 



<210> 306 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamieum 
<400> 306 

Val Asn Leu Thr Leu Lys Arg Ser lie Ala Leu Val Gly Ala Val Thr 
15 10 15 

Ala Gly Ser Phe Ala Leu Val Ala Cys Ser Asp Ser Asn Glu Ser Asp 
20 25 30 

Ser Thr Ser Ser Ser Ala Ala Ser Thr Gly Ser Ser Asp Ala Ala Ser 
35 40 45 

lie Glu Gly Leu Ser Gly Val Thr Gly Gin Leu Val Ala Glu Gly Ala 
50 55 60 

Ser Ser Gin Gin Ser Ala Met Asp Tyr Phe Gly lie Arg Tyr Ser Glu 
65 70 75 80 

Ala Val Ser Gly Ala Ser Leu Ala Tyr Thr Pro Ser Gly Ser Gly Ser 
85 90 95 

Gly Arg Thr Asn Phe Ala Ala Gly Gin Val Ala Phe Gly Gly Ser Asp 
100 105 110 

Ser Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn 
115 120 125 

Gly Asn Glu Ala Trp His Leu Pro Phe Val lie Gly Pro Val Ala Val 
130 135 140 



Ala Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn lie 
145 150 155 160 
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lie Ala Gin lie Phe Lys Gly Glu lie Thr Lys Trp Asn Asp Glu Ala 
165 170 175 

lie Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp lie Ser 
180 185 190 

Val Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys 
195 200 205 

Phe Leu Gly Ala Ser Thr Asp lie Trp Glu Thr Glu Gly Gin Gin Phe 
210 215 220 

Pro Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser 
225 230 235 240 

Glu Ala Ser Asn lie Glu Gly Ala lie Thr Tyr Val Glu Ala Gly Phe 
245 250 255 

Ala Asn Gin Ser Gly Leu Gly Val Ala Asn lie Asp Phe Gly Ser Gly 
260 265 270 

Pro Val Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu 
' 275 280 285 

Asp Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met 
290 295 300 

Phje Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu lie. Leu Thr Thr Tyr 
305 310 • 315 320 

Glu lie Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val 
325 330 335 

Lys Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu 
340 345 350 

Ala Leu Gly Tyr lie Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val 
355 360 365 

Ala Ala Val Glu Ala lie Gin 
370 375 



<210> 307 
<211> 857 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (834) 
<223> FRXA00778 

<400> 307 

cgc aac aac ttc get gca gec cag gtt get ttc ggt ggc tec gac tec 48 
Arg Asn Asn Phe Ala Ala Ala Gin Val Ala Phe Gly Gly Ser Asp Ser 
15 10 15 

gca atg aag gac gac cag get gca gaa gca gaa gca cgt tgc aac ggc 96 
Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly 
20 25 30 
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aac gaa gca tgg cac ctg cca ttc gtt ate ggc cca gtt gca gtt get 144 
Asn Glu Ala Trp His Leu Pro Phe Val lie Gly Pro Val Ala Val Ala 
35 40 45 

tac aac ctg cct ggc gtt gac acc ctg aac ctg gac ace aac ate ate 192 
Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn lie lie 
50 55 60 

get cag ate ttc aag ggc gag ate acc aag tgg aac gac gaa gca ate 240 
Ala Gin lie Phe Lys Gly Glu lie Thr Lys Trp Asn Asp Glu Ala lie 
65 70 75 80 

get tec cag aac gag ggc acc gac etc cca gac cag gac ate tec gtt 288 
Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp lie Ser Val 
85 90 95 

ctg tac cgt tec gaa gag tec ggt acc tec gac aac ttc cag aag ttc 336 
Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe 
100 105 110 

etc gga get tec acc gac ate tgg gag acc gaa ggc cag cag ttc cca 3 84 
Leu Gly Ala Ser Thr Asp lie Trp Glu Thr Glu Gly Gin Gin Phe Pro 
115 120 125 

acc gag gtt ggc tec ggt gcg cag ggc tec aac ggt gta get tct gag 432 
Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu 
130 . 135 140 

get tec aac ate gag ggt gca ate acc tac gtt gaa get ggt ttc get 480 
Ala Ser Asn lie Glu Gly Ala lie Thr Tyr Val Glu Ala Gly Phe Ala 
145 150 155 160 

aac cag tec ggc ctg ggc gtt gca aac ate gac ttc ggt tec ggc cca 528 
Asn Gin Ser Gly Leu Gly Val Ala Asn lie Asp Phe Gly Ser Gly Pro 
165 170 175 

gtt gaa etc aac get gag tec gtt ggc gtt gca ctt ggt gca etc gac 576 
Val. Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp 
180 185 190 

ttc ctg act gag ggc cac aac atg gtt gtt gac acc gac get atg ttc 624 
Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe 
195 200 205 

gca atg aac gaa gee ggt get tac cca ctg ate etc acc acc tac gaa 672 
Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu lie Leu Thr Thr Tyr Glu 
210 215 220 

ate gtc tgc tec gca ggc tac gac gag acc acc cgc gac cag gtc aag 72 0 
lie Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys 
225 230 235 240 

gac ttc ctg acc gtt gca ctg gac tec cag gat gac cag etc gag get 768 
Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala 
245 250 255 

etc ggc tac ate cca gtt acc ggc gag cac tac gat cgc etc gtt gca 816 
Leu Gly Tyr lie Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala 
260 265 270 
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gca gtt gaa gca att cag taataaaccg ctgccgtagc ttc 857 
Ala Val Glu Ala lie Gin 
275 



<210> 308 
<211> 278 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 308 

Arg Asn Asn Phe Ala Ala Ala Gin Val Ala Phe Gly Gly Ser Asp Ser 
15 10 15 

Ala Met Lys Asp Asp Gin Ala Ala Glu Ala Glu Ala Arg Cys Asn Gly 
20 25 30 

Asn Glu Ala Trp His Leu Pro Phe Val lie Gly Pro Val Ala Val Ala 
35 40 45 

Tyr Asn Leu Pro Gly Val Asp Thr Leu Asn Leu Asp Thr Asn lie lie 
50 55 60 

Ala Gin lie Phe Lys Gly Glu lie Thr Lys Trp Asn Asp Glu Ala lie 
65 70 75 80 

Ala Ser Gin Asn Glu Gly Thr Asp Leu Pro Asp Gin Asp lie Ser Val 
85 90 95 

Leu Tyr Arg Ser Glu Glu Ser Gly Thr Ser Asp Asn Phe Gin Lys Phe 
100 105 110 

Leu Gly Ala Ser Thr Asp lie Trp Glu Thr Glu Gly Gin Gin Phe Pro 
115 120 125 

Thr Glu Val Gly Ser Gly Ala Gin Gly Ser Asn Gly Val Ala Ser Glu 
130 135 140 

Ala Ser Asn lie Glu Gly Ala lie Thr Tyr Val Glu Ala Gly Phe Ala 
145 150 155 160 

Asn Gin Ser Gly Leu Gly Val Ala Asn lie Asp Phe Gly Ser Gly Pro 
165 170 175 

Val Glu Leu Asn Ala Glu Ser Val Gly Val Ala Leu Gly Ala Leu Asp 
180 185 190 

Phe Leu Thr Glu Gly His Asn Met Val Val Asp Thr Asp Ala Met Phe 
195 200 205 

Ala Met Asn Glu Ala Gly Ala Tyr Pro Leu lie Leu Thr Thr Tyr Glu 
210 215 220 

lie Val Cys Ser Ala Gly Tyr Asp Glu Thr Thr Arg Asp Gin Val Lys 
225 230 235 240 

Asp Phe Leu Thr Val Ala Leu Asp Ser Gin Asp Asp Gin Leu Glu Ala 
245 250 255 



Leu Gly Tyr lie Pro Val Thr Gly Glu His Tyr Asp Arg Leu Val Ala 
260 265 270 
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Ala Val Glu Ala He Gin 
275 



<210> 309 
<211> 1050 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1027) 
<223> RXA02497 

<400> 309 

tcgatgccgc cgctggcgaa gactcgggga aacctaaaaa taccgaagaa gaatttgacc 60 

gattcacact ttgccaccct agaccgtcta acctttaggt gtg aga tta ggt gta 115 

Val Arg Leu Gly Val 
1 5 

tta gat gtg ggc age aat act gtc cac eta gtt gca gta gac gcg cgt 163 
Leu Asp Val Gly Ser Asn Thr Val His Leu Val Ala Val Asp Ala Arg 
10 15 20 

ccc ggt gga cac ccc acc ccg atg age aat tgg cgt acc cca ctg cgc 211 
Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp Arg Thr Pro Leu Arg 
25 ^ 30 35 

ctt gtt gag ctt ctt gat gac tec ggg gcg ate tec gaa aag ggc ate 259 
Leu Val Glu Leu Leu Asp Asp Ser Gly Ala He Ser Glu Lys Gly He 
40 45 50 

aac aaa etc acc tea gca gtc ggg gaa gca gca gac eta gcg aaa acg 3 07 
Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala Asp Leu Ala Lys Thr 
55 60 65 

etc ggc tgc get gaa ctg atg cca ttt get aca teg gca gtc cgc tec 355 
Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr Ser Ala Val Arg Ser 
70 75 80 85 

gec acc aac age gag gca gtg etc gac cac gtg gag aag gaa acc ggc 403 
Ala Thr Asn Ser Glu Ala Val Leu Asp His Val Glu Lys Glu Thr Gly 
90 95 100 

gtc cgc ctg tec ate ctt tec ggt gaa gac gaa gca cgc caa act ttc 451 
Val Arg Leu Ser He Leu Ser Gly Glu Asp Glu Ala Arg Gin Thr Phe 
105 110 115 

etc gca gtt cga cgt tgg tat gga tgg tec gca ggg cgc ata act aac 499 
Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala Gly Arg He Thr Asn 
120 125 130 

etc gac ate ggt ggc ggc tec ctg gaa eta tec tec gga acc gac gaa 547 
Leu Asp He Gly Gly Gly Ser Leu Glu Leu Ser Ser Gly Thr Asp Glu 
135 140 145 

tec cca gac etc gcg ttc tea ctg gat ctg ggt gcg ggc cgc ttg acc 595 
Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly Ala Gly Arg Leu Thr 
150 155 160 165 
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cac aac tgg ttc gac acc gat cca ccg gca cgt aag aaa ate aac etc 643 
His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg Lys Lys lie Asn Leu 
170 175 180 

ctg cgc gat tat ate gat gcg gaa ctt gca gaa ccc gec cgc cag atg 691 
Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu Pro Ala Arg Gin Met 
185 190 195 

cgc acc eta ggg ccc gcg cgc ctg gca gtg gga aca tec aaa act ttc 739 
Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly Thr Ser Lys Thr Phe 
200 205 210 

cgc acc ctg gca cga ctg act ggt get gcg ccc tea tec gca gga cca 787 
Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro Ser Ser Ala Gly Pro 
215 220 225 

cac gtc acc cga acc etc acc gcg ccg ggt ctg cgc cag ctg ate gca 835 
His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu Arg Gin Leu lie Ala 
230 235 240 245 

ttt ate tea cga atg act gcg gcg gac cgc get gag ctg gaa ggt ate 883 
Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala Glu Leu Glu Gly lie 
250 255 260 

age teg gat egg tea cat cag ate gtg gca ggt gcg eta gtt gcg gaa 931 
Ser Ser Asp Arg Ser His Gin lie Val Ala Gly Ala Leu Val Ala Glu 
265 270 275 

get gcg atg cgt gcg ttg gat att gac aag gta gaa att tgt ccg tgg 979 
Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val Glu lie Cys Pro Trp 
280 285 290 

gca ctt cgt gaa ggt gtg ate etc acc agg ate gac aaa gga etc gag 1027 
Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie Asp Lys Gly Leu Glu 
295 300 305 

taacatttac ccggaaagga gtt 1050 



<210> 310 
<211> 309 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 310 

Val Arg Leu Gly Val Leu Asp Val Gly Ser Asn Thr Val His Leu Val 
15 10 15 

Ala Val Asp Ala Arg Pro Gly Gly His Pro Thr Pro Met Ser Asn Trp 
20 25 30 

Arg Thr Pro Leu Arg Leu Val Glu Leu Leu Asp Asp Ser Gly Ala lie 
35 40 45 

Ser Glu Lys Gly lie Asn Lys Leu Thr Ser Ala Val Gly Glu Ala Ala 
50 55 60 



Asp Leu Ala Lys Thr Leu Gly Cys Ala Glu Leu Met Pro Phe Ala Thr 
65 70 75 80 
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Ser Ala Val Arg Ser Ala Thr Asn Ser Glu Ala Val Leu Asp His Val 
85 90 95 

Glu Lys Glu Thr Gly Val Arg Leu Ser lie Leu Ser Gly Glu Asp Glu 
100 105 110 

Ala Arg Gin Thr Phe Leu Ala Val Arg Arg Trp Tyr Gly Trp Ser Ala 
115 120 125 

Gly Arg lie Thr Asn Leu Asp lie Gly Gly Gly Ser Leu Glu Leu Ser 
130 135 140 

Ser Gly Thr Asp Glu Ser Pro Asp Leu Ala Phe Ser Leu Asp Leu Gly 
145 150 155 160 

Ala Gly Arg Leu Thr His Asn Trp Phe Asp Thr Asp Pro Pro Ala Arg 
165 170 175 

Lys Lys lie Asn Leu Leu Arg Asp Tyr lie Asp Ala Glu Leu Ala Glu 
180 185 190 

Pro Ala Arg Gin Met Arg Thr Leu Gly Pro Ala Arg Leu Ala Val Gly 
195 200 205 

Thr Ser Lys Thr Phe Arg Thr Leu Ala Arg Leu Thr Gly Ala Ala Pro 
210 215 220 

Ser Ser Ala Gly Pro His Val Thr Arg Thr Leu Thr Ala Pro Gly Leu 
225 ■ 23 0^.,.^.,^,. 235 , 240 

Arg Gin Leu lie Ala Phe lie Ser Arg Met Thr Ala Ala Asp Arg Ala 
245 250 255 

Glu Leu Glu Gly lie Ser Ser Asp Arg Ser His Gin lie Val Ala Gly 
260 265 270 

Ala Leu Val Ala Glu Ala Ala Met Arg Ala Leu Asp lie Asp Lys Val 
275 280 285 

Glu lie Cys Pro Trp Ala Leu Arg Glu Gly Val lie Leu Thr Arg lie 
290 295 300 

Asp Lys Gly Leu Glu 
305 



<210> 311 
<211> 1671 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1648) 
<223> RXA01477 

<400> 311 

taatttgaat taagccctct tcaattttcc gctttcgctg cgaggtgtgc caatgtggcg 60 



cattatttaa tgcatactcg gcgctatttt gaggagcctc atg cca cag tta age 115 

Met Pro Gin Leu Ser 
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aga cgc cag ttc ttg cag aca acc gcc gtt act gca ggt eta gec act 163 
Arg Arg Gin Phe Leu Gin Thr Thr Ala Val Thr Ala Gly Leu Ala Thr 
10 15 20 

ttt gcg ggc aca cct gca cgc get gaa gaa cgc caa ttc cag cat ggc 211 
Phe Ala Gly Thr Pro Ala Arg Ala Glu Glu Arg Gin Phe Gin His Gly 
25 30 35 

gtg get tec ggg gac ccc acc gca acc tct gcc att ttg tgg act egg 259 
Val Ala Ser Gly Asp Pro Thr Ala Thr Ser Ala lie Leu Trp Thr Arg 
40 45 50 

ctg acc cca att ccc gac gcc aca cct gga agt ggc ctt ggc ccc gac 307 
Leu Thr Pro lie Pro Asp Ala Thr Pro Gly Ser Gly Leu Gly Pro Asp 
55 60 65 

tct cct gtc acc tgg gaa gtc tec ccc act cct gat ttc gcc age ate 355 
Ser Pro Val Thr Trp Glu Val Ser Pro Thr Pro Asp Phe Ala Ser lie 
70 75 80 85 

acg cgc teg gga acc gta ate acc tec gca gca age gat cac acc gtc 403 
Thr Arg Ser Gly Thr Val lie Thr Ser Ala Ala Ser Asp His Thr Val 
90 95 100 

cac gcg cac gcc acg ggt ttg age cca tec acc cgc tat ttc tac cgc 451 
His Ala His Ala Thr Gly Leu Ser Pro Ser Thr Arg Tyr Phe Tyr Arg 
105 110 11*5 

ttc ate tec tec acc ggc gag gtc tec cct gtg ggg cgc acg caa aca 499 
Phe lie Ser Ser Thr Gly Glu Val Ser Pro Val Gly Arg Thr Gin Thr 
120 125 130 

aca teg ctt gtc gac get ccc etc ccg cac ctt cgc ttt gcc ctt gcg 547 
Thr Ser Leu Val Asp Ala Pro Leu Pro His Leu Arg Phe Ala Leu Ala 
135 140 145 

teg tgt gcc aat tgg gag gca gga ttt ttt gcc gcc tac ggc gac ate 595 
Ser Cys Ala Asn Trp Glu Ala Gly Phe Phe Ala Ala Tyr Gly Asp lie 
150 155 160 165 

gcc egg cgc get gac gcc ggc gaa ttg gag atg ttg att ttt ttg ggt 643 
Ala Arg Arg Ala Asp Ala Gly Glu Leu Glu Met Leu lie Phe Leu Gly 
170 175 180 

gat tac ate tac gag tac gcc acc ggt atg ttc gcc gga aag gac ggt 691 
Asp Tyr lie Tyr Glu Tyr Ala Thr Gly Met Phe Ala Gly Lys Asp Gly 
185 190 195 

gtg gtg cgc ccg cat cag cct ctt cat gaa acc ate acg ttg gag cac 739 
Val Val Arg Pro His Gin Pro Leu His Glu Thr lie Thr Leu Glu His 
200 205 210 

tac cgc act cgt tat ggc cat tac cgc agt gac aat cac ttg cag gca 787 
Tyr Arg Thr Arg Tyr Gly His Tyr Arg Ser Asp Asn His Leu Gin Ala 
215 220 225 

gcg cat gcg gcg ttg ccg tgg att gtc atg tgg gat gac cat gag teg 835 
Ala His Ala Ala Leu Pro Trp lie Val Met Trp Asp Asp His Glu Ser 
230 235 240 245 
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gcc aac aac tct aat cgt gag ggc gcg cag aat cat tec get gat gag 883 
Ala Asn Asn Ser Asn Arg Glu- Gly Ala Gin Asn His Ser Ala Asp Glu 
250 255 260 

ggt teg tgg gtg gat cgt caa aat get get egg cag gtc ttt ttg gag 931 
Gly Ser Trp Val Asp Arg Gin Asn Ala Ala Arg Gin Val Phe Leu Glu 
265 270 275 

tgg atg ccg ate cgc cag gag gac acg etc tat cgt tec ttc act ttt 979 
Trp Met Pro lie Arg Gin Glu Asp Thr Leu Tyr Arg Ser Phe Thr Phe 
280 285 290 

ggt gac etc gcc acg ctg tea ctt ctt gat ctt cga agt ttc aga gat 1027 
Gly Asp Leu Ala Thr Leu Ser Leu Leu Asp Leu Arg Ser Phe Arg Asp 
295 300 305 

cca gca ccc tec cag caa cag tgg ctg gag ggt caa cgt gcg gac ace 1075 
Pro Ala Pro Ser Gin Gin Gin Trp Leu Glu Gly Gin Arg Ala Asp Thr 
310 315 320 325 

atg atg ggg teg cag cag ttt gag tgg ctg aaa tec aac gtg gaa cac 1123 
Met Met Gly Ser Gin Gin Phe Glu Trp Leu Lys Ser Asn Val Glu His 
330 335 340 

acc acc acg acg tgg aat ate ate ggc age tea gtg atg ttt gcc ccc 1171 
Thr Thr Thr Thr Trp Asn lie lie Gly Ser Ser Val Met Phe Ala Pro 
345 350 355 

atg gca att acc ggg cag cct ctt ttc cag ate cct gaa cct att ccc 1219 
Met Ala lie Thr Gly Gin Pro Leu Phe Gin lie Pro Glu Pro lie Pro 
360 365 370 

gcc aat ttg gat cag tgg gac ggc tac tec cgt gag cgc gac cga etc 12 67 
Ala Asn Leu Asp Gin Trp Asp Gly Tyr Ser Arg Glu Arg Asp Arg Leu 
375 380 385 

eta get gta ctt gcc gat ttc gcc act cca acg ctt ttt eta tct ggc 1315 
Leu Ala Val Leu Ala Asp Phe Ala Thr Pro Thr Leu Phe Leu Ser Gly 
390 395 400 405 

gat ate cac tec gaa tgg gca aac gcc ate egg ttt aat ggt cga gaa 13 63 
Asp lie His Ser Glu Trp Ala Asn Ala lie Arg Phe Asn Gly Arg Glu 
410 415 420 

ate ggt gtc gag gca gta tgc age tec ate acc tea get aat gtc aac 1411 
lie Gly Val Glu Ala Val Cys Ser Ser lie Thr Ser Ala Asn Val Asn 
425 430 435 

gac ttc gcc aaa etc cct gag gac aat ccg gtc tec ctg caa gcg gaa 1459 
Asp Phe Ala Lys Leu Pro Glu Asp Asn Pro Val Ser Leu Gin Ala Glu 
440 445 450 

caa gta ate cga gcc aac agt teg cat gtg cgc cac gtt gat ctt gac 1507 
Gin Val lie Arg Ala Asn Ser Ser His Val Arg His Val Asp Leu Asp 
455 460 465 

gcc cac ggc tac gcc acg gtg aat etc acc caa gat ggc gcg cac atg 1555 
Ala His Gly Tyr Ala Thr Val Asn Leu Thr Gin Asp Gly Ala His Met 
470 475 480 485 
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gtc tgg cac cgc gtc gcc gat etc tec ctt ccg gac tea gaa gtt get 1603 

Val Trp His Arg Val Ala Asp Leu Ser Leu Pro Asp Ser Glu Val Ala 
490 495 500 

ccg gca att gca ctt gag tgg aaa cca ggc gtc gga ttc act act 1648 

Pro Ala lie Ala Leu Glu Trp Lys Pro Gly Val Gly Phe Thr Thr 
505 510 515 

tgagctgctg atttgtaggt ttt 1671 



<210> 312 
<211> 516 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 312 

Met Pro Gin Leu Ser Arg Arg Gin Phe Leu Gin Thr Thr Ala Val Thr 
15 10 < 15 

Ala Gly Leu Ala Thr Phe Ala Gly Thr Pro Ala Arg Ala Glu Glu Arg 
20 25 30 

Gin Phe Gin His Gly Val Ala Ser Gly Asp Pro Thr Ala Thr Ser Ala 
35 40 45 

lie Leu Trp Thr Arg Leu Thr Pro lie Pro Asp Ala Thr Pro Gly Ser 
50 55 60 

Gly Leu Gly Pro Asp Ser Pro Val Thr Trp Glu Val Ser Pro Thr Pro 
65 70 75 80 

Asp Phe Ala Ser lie Thr Arg Ser Gly Thr Val lie Thr Ser Ala Ala 
85 90 95 

Ser Asp His Thr Val His Ala His Ala Thr Gly Leu Ser Pro Ser Thr 
100 105 110 

Arg Tyr Phe Tyr Arg Phe lie Ser Ser Thr Gly Glu Val Ser Pro Val 
115 120 125 

Gly Arg Thr Gin Thr Thr Ser Leu Val Asp Ala Pro Leu Pro His Leu 
130 135 140 

Arg Phe Ala Leu Ala Ser Cys Ala Asn Trp Glu Ala Gly Phe Phe Ala 
145 150 155 160 

Ala Tyr Gly Asp lie Ala Arg Arg Ala Asp Ala Gly Glu Leu Glu Met 
165 170 175 

Leu lie Phe Leu Gly Asp Tyr lie Tyr Glu Tyr Ala Thr Gly Met Phe 
180 185 190 

Ala Gly Lys Asp Gly Val Val Arg Pro His Gin Pro Leu His Glu Thr 
195 200 205 

lie Thr Leu Glu His Tyr Arg Thr Arg Tyr Gly His Tyr Arg Ser Asp 
210 215 220 



Asn His Leu Gin Ala Ala His Ala Ala Leu Pro Trp lie Val Met Trp 
225 " 230 235 240 
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Asp Asp His Glu Ser Ala Asn Asn Ser Asn Arg Glu Gly Ala Gin Asn 
245 250 255 

His Ser Ala Asp Glu Gly Ser Trp Val Asp Arg Gin Asn Ala Ala Arg 
260 265 270 

Gin Val Phe Leu Glu Trp Met Pro lie Arg Gin Glu Asp Thr Leu Tyr 
275 280 285 

Arg Ser Phe Thr Phe Gly Asp Leu Ala Thr Leu Ser Leu Leu Asp Leu 
290 295 300 

Arg Ser Phe Arg Asp Pro Ala Pro Ser Gin Gin Gin Trp Leu Glu Gly 
305 310 315 320 

Gin Arg Ala Asp Thr Met Met Gly Ser Gin Gin Phe Glu Trp Leu Lys 
325 330 335 

Ser Asn Val Glu His Thr Thr Thr Thr Trp Asn lie lie Gly Ser Ser 
340 345 350 

Val Met Phe Ala Pro Met Ala lie Thr Gly Gin Pro Leu Phe Gin lie 
355 360 365 

Pro Glu Pro lie Pro Ala Asn Leu Asp Gin Trp Asp Gly Tyr Ser Arg 
370 375 380 

Glu Arg Asp Arg Leu Leu Ala. VaL Leu Ala Asp Phe Ala Thr Pro Thr 
385 390 395 400 

Leu Phe Leu Ser Gly Asp lie His Ser Glu Trp Ala Asn Ala lie Arg 
405 410 415 

Phe Asn Gly Arg Glu lie Gly Val Glu Ala Val Cys Ser Ser lie Thr 
420 425 430 

Ser Ala Asn Val Asn Asp Phe Ala Lys Leu Pro Glu Asp Asn Pro Val 
435 440 445 

Ser Leu Gin Ala Glu Gin Val lie Arg Ala Asn Ser Ser His Val Arg 
450 455 460 

His Val Asp Leu Asp Ala His Gly Tyr Ala Thr Val Asn Leu Thr Gin 
465 470 475 480 

Asp Gly Ala His Met Val Trp His Arg Val Ala Asp Leu Ser Leu Pro 
485 490 . 495 

Asp Ser Glu Val Ala Pro Ala lie Ala Leu Glu Trp Lys Pro Gly Val 
500 505 510 

Gly Phe Thr Thr 
515 



<210> 313 
<211> 597 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (101) . . (574) 

<223> RXA01509 

<400> 313 

ttccaaaatt ttcgaggatt tccttgcccc gggtctcgtt tatttttgaa cacgctagaa 60 

ttcaagggca gtaactaatt tcaacccggg agaaatacct atg age ate gaa gta 115 

Met Ser lie Glu Val 
1 5 

acc gtc gaa ate cct aag gga tea cgc aac aag tac gaa ate gac cac 163 
Thr Val Glu lie Pro Lys Gly Ser Arg Asn Lys Tyr Glu lie Asp His 
10 15 20 

gag acc gga aag gtc tac etc gac cgc tac ctg ttc act cca atg gca 211 
Glu Thr Gly Lys Val Tyr Leu Asp Arg Tyr Leu Phe Thr Pro Met Ala 
25 30 .35 

tac cca ctg gac tac ggc tac ate gac cac acc etc ggc gaa gac ggc 259 
Tyr Pro Leu Asp Tyr Gly Tyr lie Asp His Thr Leu Gly Glu Asp Gly 
40 45 50 

gac cca ttg gat gca ctg gtc ate etc ccc gag tec gtt ttt cca gca 307 
Asp Pro Leu Asp Ala Leu Val lie Leu Pro Glu Ser Val Phe Pro Ala 
55 60 65 

gtt. gtg gtt aag tec cga ate ate ggt gtt ttc aag atg * acc gac gaa 355 
Val Val Val Lys Ser Arg lie lie Gly Val Phe Lys Met Thr Asp Glu 
70 75 80 85 

gee ggc ggc gac gac aag ctg etc tec gtt etc gac gac cca cgc tac 403 
Ala Gly Gly Asp Asp Lys Leu Leu Ser Val Leu Asp Asp Pro Arg Tyr 
90 95 100 

gac cac ate cag gac ate tec gac gtg tec gat ttc etc aag gat gag 451 
Asp His lie Gin Asp lie Ser Asp Val Ser Asp Phe Leu Lys Asp Glu 
105 110 115 

ate gag cac ttc ttc gtc cac tac aag gac ctg gaa aag ggc aag cac 499 
lie Glu His Phe Phe Val His Tyr Lys Asp Leu Glu Lys Gly Lys His 
120 125 130 

gtt gac ggt tec ggc tgg ggc gac aag get gag get gaa aag ate cac 547 
Val Asp Gly Ser Gly Trp Gly Asp Lys Ala Glu Ala Glu Lys lie His 
135 140 145 

get gag gca ate gac cgc tac aag gca taagtctttt gtaaattaag age 597 
Ala Glu Ala lie Asp Arg Tyr Lys Ala 
150 155 



<210> 314 
<211> 158 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 314 

Met Ser lie Glu Val Thr Val Glu lie Pro Lys Gly Ser Arg Asn Lys 
1 5 .10 15 
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Tyr Glu lie Asp His Glu Thr Gly Lys Val Tyr Leu Asp Arg Tyr Leu 
20 25 30 

Phe Thr Pro Met Ala Tyr Pro Leu Asp Tyr Gly Tyr lie Asp His Thr 
35 40 45 

Leu Gly Glu Asp Gly Asp Pro Leu Asp Ala Leu Val lie Leu Pro Glu 
50 55 60 

Ser Val Phe Pro Ala Val Val Val Lys Ser Arg lie lie Gly Val Phe 
65 70 75 80 

Lys Met Thr Asp Glu Ala Gly Gly Asp Asp Lys Leu Leu Ser Val Leu 
85 90 95 

Asp Asp Pro Arg Tyr Asp His lie Gin Asp lie Ser Asp Val Ser Asp 
100 105 110 

Phe Leu Lys Asp Glu lie Glu His Phe Phe Val His Tyr Lys Asp Leu 
115 120 125 

Glu Lys Gly Lys His Val Asp Gly Ser Gly Trp Gly Asp Lys Ala Glu 
130 135 140 

Ala Glu Lys lie His Ala Glu Ala lie Asp Arg Tyr Lys Ala 
145 150 155 



<210> 315 
<211> 723 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (700) 

<223> RXA00100 

<220> 

<221> misc_feature 

<222> (658) 

<223> n=a,c,g, or t 

<400> 315 

gttttgcggt gttgaattgg gtgtttaatg tgcagtgggc gtggggaatg ctcattgcgt 60 

atccgcttgt ttcacatgcg gtgatcgcgc ggagtaaacg atg att ttg gat tgg 115 

Met lie Leu Asp Trp 
1 5 

gtt ate tec ate atg gag gca etc ggc gec gtt ggc gtg ggt gtc gcg 163 
Val lie Ser lie Met Glu Ala Leu Gly Ala Val Gly Val Gly Val Ala 
10 15 20 

gtg ttt ttg gag aac gtt ttc ccg ccg att cca agt gag gtg gtg ctt 211 
Val Phe Leu Glu Asn Val Phe Pro Pro lie Pro Ser Glu Val Val Leu 
25 30 35 



ccg etc gcg ggt ttc acc ace acg caa ggc gat etc aat gtg tgg gcg 2 59 
Pro Leu Ala Gly Phe Thr Thr Thr Gin Gly Asp Leu Asn Val Trp Ala 
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40 45 50 

gcg ctt atg tgg teg gtg ate ggg teg gtt tec gga gcg ttt ttg ctt 307 
Ala Leu Met Trp Ser Val lie Gly Ser Val Ser Gly Ala Phe Leu Leu 
55 60 65 

tac ggg ttg ggg cgc tea ate ggg gcg gca egg ttg egg cag gtc gee 355 
Tyr Gly Leu Gly Arg Ser He Gly Ala Ala Arg Leu Arg Gin Val Ala 
70 75 80 85 

gac tgg atg tgg ctt gtc gac gcg acc gac gtg gat aaa tec eta teg 403 
Asp Trp Met Trp Leu Val Asp Ala Thr Asp Val Asp Lys Ser Leu Ser 
90 95 100 

tgg ttc gaa aag tac ggg aag tat teg gtg ttt ttc ggt egg ttg gtg 451 
Trp Phe Glu Lys Tyr Gly Lys Tyr Ser Val Phe Phe Gly Arg Leu Val 
105 110 115 

ccg ggt gtc cga agt ttg att teg att ccg gcg ggc gtc gac aag atg 499 
Pro Gly Val Arg Ser Leu He Ser He Pro Ala Gly Val Asp Lys Met 
120 125 130 

aat ccg gtt etc ttc ggt gtg etc act gcg gtg ggc age acc att tgg 547 
Asn Pro Val Leu Phe Gly Val Leu Thr Ala Val Gly Ser Thr He Trp 
135 140 145 

aat gcg gtt ctg att tgg act ggt gtg tgg ttg ggg gcg gaa tgg gag 595 
Asn Ala Val Leu He Trp Thr Gly Val Trp Leu Gly Ala Glu Trp Glu 

150 15.5^-.-.-...-..- 160 165 

acg gtg teg atg tgg ttt gag age tat tea acg ate att tac gta ggt 643 
Thr Val Ser Met Trp Phe Glu Ser Tyr Ser Thr He He Tyr Val Gly 
170 175 180 

ate gcg etc att gtn get tac gtg ttg ttt ggt tta gtc cgt cgc cga 691 
He Ala Leu He Val Ala Tyr Val Leu Phe Gly Leu Val Arg Arg Arg 
185 190 195 

att aaa act taaccategg ttcgtagccg aag 723 
He Lys Thr 
200 



<210> 316 
<211> 200 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 316 

Met He Leu Asp Trp Val He Ser He Met Glu Ala Leu Gly Ala Val 
1 5 - 10 15 

Gly Val Gly Val Ala Val Phe Leu Glu Asn Val Phe Pro Pro He Pro 
20 25 30 

Ser Glu Val Val Leu Pro Leu Ala Gly Phe Thr Thr Thr Gin Gly Asp 
35 40 45 



Leu Asn Val Trp Ala Ala Leu Met Trp Ser Val He Gly Ser Val Ser 
50 55 60 
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Gly Ala Phe Leu 
65 

Leu Arg Gin Val 



Asp Lys Ser Leu 
100 

Phe Gly Arg Leu 
115 

Gly Val Asp Lys 
130 

Gly Ser Thr lie 
145 

Gly Ala Glu Trp 



lie lie Tyr Val 
180 

Leu Val Arg Arg 
195 



Leu Tyr Gly Leu 
70 

Ala Asp Trp Met 
85 

Ser Trp Phe Glu 



Val Pro Gly Val 
120 

Met Asn Pro Val 
135 

Trp Asn Ala Val 
150 

Glu Thr Val Ser 
165 

Gly lie Ala Leu 



Arg lie Lys Thr 
200 



Gly Arg Ser lie 
75 

Trp Leu Val Asp 
90 

Lys Tyr Gly Lys 
105 

Arg Ser Leu lie 



Leu Phe Gly Val 
140 

Leu lie Trp Thr 
155 

Met Trp Phe Glu 
170 

lie Val Ala Tyr 
185 



Gly Ala Ala Arg 
80 

Ala Thr Asp Val 
95 

Tyr Ser Val Phe 
110 

Ser lie Pro Ala 
125 

Leu Thr Ala Val 



Gly Val Trp Leu 
160 

Ser Tyr Ser Thr 
175 

Val Leu Phe Gly 
190 



<210> 317 ..... .. ^ . „ 

<211> 705 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (682) 

<223> RXA00615 

<400> 317 

aaattgccag gattgatcat taatatcggc tcattaaggc tctttttaat gagagggatt 60 

cccattgaat gatcagttgg tgagttgggt ggaaacactc atg aca gca teg gtg 115 

Met Thr Ala Ser Val 
1 5 

ttt tat ccg gtg ctg tea gtt gtg gtg etc ate gac tgc att ttg ccg 163 
Phe Tyr Pro Val Leu Ser Val Val Val Leu lie Asp Cys lie Leu Pro 
10 15 20 

ctt ate ccc agt gag act gtt ctt get ttg gca ggg gcg tgg tea gga 211 
Leu lie Pro Ser Glu Thr Val Leu Ala Leu Ala Gly Ala Trp Ser Gly 
25 30 35 

get egg gga act cca aac ttg tgg ttg gtt att tea gta gca acg ttg 259 
Ala Arg Gly Thr Pro Asn Leu Trp Leu Val lie Ser Val Ala Thr Leu 
40 45 50 



gee gcg ate att ggt gac aac ctg tgt tat ttc ttt ggc acg egg ttg 
Ala Ala lie lie Gly Asp Asn Leu Cys Tyr Phe Phe Gly Thr Arg Leu 
55 60 65 



307 
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ate aat atg gtg aac agg att ccg gga gaa teg agg cgc gga aaa gcg 3 55 
lie Asn Met Val Asn Arg lie Pro Gly Glu Ser Arg Arg Gly Lys Ala 
70 75 80 85 

ctg gag tgg gcg egg aag aac ctt aat gaa egg gat gtt teg aca ate 403 
Leu Glu Trp Ala Arg Lys Asn Leu Asn Glu Arg Asp Val Ser Thr lie 
90 95 100 

att ate gee cgc ttt att ccg tgg get agg tgg ttt gtc acc ate att 451 
lie lie Ala Arg Phe lie Pro Trp Ala Arg Trp Phe Val Thr lie He 
105 110 115 

ttg gga tct gtg gga tat tec tgg teg agg ttt ate gtg tgg gat tec 499 
Leu Gly Ser Val Gly Tyr Ser Trp Ser Arg Phe He Val Trp Asp Ser 
120 125 130 

att gga gcg eta att tgg gca acc cag gca act ttg ttg ggt tat gtg 547 
He Gly Ala Leu He Trp Ala Thr Gin Ala Thr Leu Leu Gly Tyr Val 
135 140 145 

ggc gga tgg ctt ttc caa gaa caa ccg ttg ate ggc ctg gtt gca ggc 595 
Gly Gly Trp Leu Phe Gin Glu Gin Pro Leu He Gly Leu Val Ala Gly 
150 155 160 165 

gca get ttg gga ate ttc ttc ggg ttc ttt ttg cag tgg etc aac aaa 643 
Ala Ala Leu Gly He Phe Phe Gly Phe Phe Leu Gin Trp Leu Asn Lys 
170 175 180 

atg tgg gag agg cgt cgt -ctg gcg aaa gtg get gca .gaa tgaaaatcag 692 
Met Trp Glu Arg Arg Arg Leu Ala Lys Val Ala Ala Glu 
185 190 

gecagacagt ggg 7 05 



<210> 318 
<211> 194 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 318 

Met Thr Ala Ser Val Phe Tyr Pro Val Leu Ser Val Val Val Leu He 
15 10 15 

Asp Cys He Leu Pro Leu He Pro Ser Glu Thr Val Leu Ala Leu Ala 
20 25 30 

Gly Ala Trp Ser Gly Ala Arg Gly Thr Pro Asn Leu Trp Leu Val He 
35 40 45 

Ser Val Ala Thr Leu Ala Ala He He Gly Asp Asn Leu Cys Tyr Phe 
50 55 60 

Phe Gly Thr Arg Leu He Asn Met Val Asn Arg He Pro Gly Glu Ser 
65 70 75 80 

Arg Arg Gly Lys Ala Leu Glu Trp Ala Arg Lys Asn Leu Asn Glu Arg 
85 90 95 



Asp Val Ser Thr He He He Ala Arg Phe He Pro Trp Ala Arg Trp 
100 105 110 
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Phe val Thr lie 
115 

lie Val Trp Asp 
130 

Leu Leu Gly Tyr 
145 

Gly Leu Val Ala 



Gin Trp Leu Asn 
180 



lie Leu Gly Ser 
120 

Ser lie Gly Ala 
135 

Val Gly Gly Trp 
150 

Gly Ala Ala Leu 
165 

Lys Met Trp Glu 



Val Gly Tyr Ser 



Leu lie Trp Ala 
140 

Leu Phe Gin Glu 
155 

Gly lie Phe Phe 
170 

Arg Arg Arg Leu 
185 



Trp Ser Arg Phe 
125 

Thr Gin Ala Thr 



Gin Pro Leu lie 
160 

Gly Phe Phe Leu 
175 

Ala Lys Val Ala 
190 



Ala Glu 



<210> 319 
<211> 870 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (847) 

<223> RXN00250; 



<400> 319 

acaacaccag accaccccaa ccctgaataa acccctattt ttctaaaaag tcacactttg 60 

ccgtatagaa attcagtcaa ccaagagtac tctgtccacc atg gtt ttt act ctt 115 

Met Val Phe Thr Leu 
1 5 

gcg gac tec gtc tec cag gtt gcg eta ggt ccg tec tgg ctg gac cct 163 
Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro Ser Trp Leu Asp Pro 
10 15 20 

atg gaa ctt ctt tec ggc tec ggc ccg ttc ggt age ttc att ctt ccg 211 
Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly Ser Phe lie Leu Pro 
25 30 35 

gcg atg ctt gee att gtc ttt ate gaa tea ggc eta ctt ttc cca ctt 259 
Ala Met Leu Ala lie Val Phe lie Glu Ser Gly Leu Leu Phe Pro Leu 
40 45 50 

eta cca ggt gat tct etc ctt ttc ace ggt ggt etc eta get aac cag 307 
Leu Pro Gly Asp Ser Leu Leu Phe Thr Gly Gly Leu Leu Ala Asn Gin 
55 60 65 

get gac cct ttt gca ccg ctg tgg ctg gtg ctg ate etc tgc cct ate 355 
Ala Asp Pro Phe Ala Pro Leu Trp Leu Val Leu lie Leu Cys Pro lie 
70 75 80 85 



gee gca att ctt ggc gat cag gtg ggt tac tgg att ggc cac aag ttc 
Ala Ala lie Leu Gly Asp Gin Val Gly Tyr Trp lie Gly His Lys Phe 
90 95 100 



403 
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cac cct cgc ctg gtc aat cgt ccg gat ggc agg att ttc aag cag gaa 451 
His Pro Arg Leu Val Asn Arg Pro Asp Gly Arg lie Phe Lys Gin Glu 
105 110 115 

tac etc aag cag act gag gat ttc ttt gag aag cat ggc ccc gtg acg 499 
Tyr Leu Lys Gin Thr Glu Asp Phe Phe Glu Lys His Gly Pro Val Thr 
120 125 130 

ate att ttg tgc cgt ttc gtg ccc ate gtc cgt act tac gca cct ctg 547 
lie lie Leu Cys Arg Phe Val Pro lie Val Arg Thr Tyr Ala Pro Leu 
135 140 145 

gtc gca ggt atg get ggc atg cgt tac cgc acg ttc att att tac aac 595 
Val Ala Gly Met Ala Gly Met Arg Tyr Arg Thr Phe lie lie Tyr Asn 
150 155 160 165 

atg ate ggt ggc att ttg tgg ggt tec ggc gtg gtg get ttg ggt get 643 
Met lie Gly Gly lie Leu Trp Gly Ser Gly Val Val Ala Leu Gly Ala 
170 175 180 

gcg ttg ggt cag ttc gat ttc gtc cgc aac aat att gat ctg att ttc 691 
Ala Leu Gly Gin Phe Asp Phe Val Arg Asn Asn lie Asp Leu lie Phe 
185 190 195 

ttg ctg ate gtg ttc att teg gtg gtt cct ggt ttg gtc ggc atg gee 739 
Leu Leu lie Val Phe lie Ser Val Val Pro Gly Leu Val Gly Met Ala 
200 205 210 

cgc aag ctg get gac ggc cac -.aag caa gee aac acc gag cca caa gaa- ^787 
Arg Lys Leu Ala Asp Gly His Lys Gin Ala Asn Thr Glu Pro Gin Glu 
215 220 225 

aac ccc gca gtc cag aca gee cca gta aaa acc cag gaa gee cag gaa 835 
Asn Pro Ala Val Gin Thr Ala Pro Val Lys Thr Gin Glu Ala Gin Glu 
230 235 240 245 

gee ccc cag aac taatctttcc ggtccgccag ttc 870 
Ala Pro Gin Asn 



<210> 320 
<211> 249 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 320 

Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro 
15 10 15 

Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly 
20 25 30 

Ser Phe He Leu Pro Ala Met Leu Ala He Val Phe He Glu Ser Gly 
35 40 45 

Leu Leu Phe Pro Leu Leu Pro Gly Asp Ser Leu Leu Phe Thr Gly Gly 
50 55 60 



Leu Leu Ala Asn Gin Ala Asp Pro 
65 70 



Phe Ala Pro Leu Trp Leu Val Leu 
75 80 
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lie Leu Cys Pro lie Ala Ala lie Leu Gly Asp Gin Val Gly Tyr Trp 
85 90 95 

lie Gly His Lys Phe His Pro Arg Leu Val Asn Arg Pro Asp Gly Arg 
100 105 110 

lie Phe Lys Gin Glu Tyr Leu Lys Gin Thr Glu Asp Phe Phe Glu Lys 
115 120 125 

His Gly Pro Val Thr lie lie Leu Cys Arg Phe Val Pro lie Val Arg 
130 135 140 

Thr Tyr Ala Pro Leu Val Ala Gly Met Ala Gly Met Arg Tyr Arg Thr 
145 150 155 160 

Phe lie lie Tyr Asn Met lie Gly Gly lie Leu Trp Gly Ser Gly Val 
165 170 175 

Val Ala Leu Gly Ala Ala Leu Gly Gin Phe Asp Phe Val Arg Asn Asn 
180 185 190 

lie Asp Leu lie Phe Leu Leu lie Val Phe lie Ser Val Val Pro Gly 
195 200 205 

Leu Val Gly Met Ala Arg Lys Leu Ala Asp Gly His Lys Gin Ala Asn 
210 215 220 

Thr Glu Pro GlrmGlu Asn Pro^Ala«Val -Gin Thr Ala Pro *Val Lys Thr.. 
225 230 235 240 

Gin Glu Ala Gin Glu Ala Pro Gin Asn 
245 



<210> 321 
<211> 525 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (79) . . (525) 

<223> FRXA02010 

<400> 321 

cctgaataaa cccctatttt tctaaaaagt acactttgcc gtatagaaat tcagtcaacc 60 

aagagtactc tgtccacc atg gtt ttt act ctt gcg gac tec gtc tec cag 111 

Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin 
15 10 

gtt gcg eta ggt ccg tec tgg ctg gac cct atg gaa ctt ctt tec ggc . 159 
Val Ala Leu Gly Pro Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly 
15 20 25 

tec ggc ccg ttc ggt age ttc att ctt ccg gcg atg ctt gee att gtc 207 
Ser Gly Pro Phe Gly Ser Phe lie Leu Pro Ala Met Leu Ala lie Val 
30 35 40 



ttt ate gaa tea ggc eta ctt ttc cca ctt eta cca ggt gat tct etc 



255 
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Phe lie Glu Ser Gly Leu Leu Phe Pro Leu Leu Pro Gly Asp Ser Leu 
45 50 55 

ctt ttc acc ggt ggt etc eta get aac cag get gac cct ttt gca ccg 303 
Leu Phe Thr Gly Gly Leu Leu Ala Asn Gin Ala Asp Pro Phe Ala Pro 
60 65 70 75 

ctg tgg ctg gtg. ctg ate etc tgc cct ate gee gca att ctt ggc gat 351 
Leu Trp Leu Val Leu lie Leu Cys Pro lie Ala Ala lie Leu Gly Asp 
80 85 90 

cag gtg ggt tac tgg att ggc cac aag ttc cac cct cgc ctg gtc aat 399 
Gin Val Gly Tyr Trp lie Gly His Lys Phe His Pro Arg Leu Val Asn 
95 100 105 

cgt ccg gat ggc agg att ttc aag cag gaa tac etc aag cag act gag 447 
Arg Pro Asp Gly Arg lie Phe Lys Gin Glu Tyr Leu Lys Gin Thr Glu 
110 115 120 

gat ttc ttt gag aag cat ggc ccc gtg acg ate att ttg tgc cgt ttc 495 
Asp Phe Phe Glu Lys His Gly Pro Val Thr lie lie Leu Cys Arg Phe 
125 130 135 

gtg ccc ate gtc cgt act tac gca cct ctg 525 
Val Pro lie Val Arg Thr Tyr Ala Pro Leu 
140 145 



<210> 322 • - — . . - - 

<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 322 

Met Val Phe Thr Leu Ala Asp Ser Val Ser Gin Val Ala Leu Gly Pro 
15 10 15 

Ser Trp Leu Asp Pro Met Glu Leu Leu Ser Gly Ser Gly Pro Phe Gly 
20 25 30 

Ser Phe lie Leu Pro Ala Met Leu Ala lie Val Phe lie Glu Ser Gly 
35 40 45 

Leu Leu Phe Pro Leu Leu Pro Gly Asp Ser Leu Leu Phe Thr Gly Gly 
50 55 60 

Leu Leu Ala Asn Gin Ala Asp Pro Phe Ala Pro Leu Trp Leu Val Leu 
65 70 75 80 

lie Leu Cys Pro lie Ala Ala lie Leu Gly Asp Gin Val Gly Tyr Trp 
85 90 95 

lie Gly His Lys Phe His Pro Arg Leu Val Asn Arg Pro Asp Gly Arg 
100 105 110 

lie Phe Lys Gin Glu Tyr Leu Lys Gin Thr Glu Asp Phe Phe Glu Lys 
115 120 125 



His Gly Pro Val Thr lie lie Leu Cys Arg Phe Val Pro lie Val Arg 
130 135 140 



BGI-132CP 



485 



Thr Tyr Ala Pro Leu 
145 



<210> 323 

<211> 885 

<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (862) 

<223> RXA02120 

<400> 323 

ttggccactt gtttgagtag gctggcgggc aggtgcttga aatactctga ttagttccaa 60 

gcaaattagc acaacttcac actttattta ggagcatgtt atg tct gac ctg aag 115 

Met Ser Asp Leu Lys 

1 5 

tea ctt gec acg aaa ttt get age gat cat gaa tec gga aag ctg ctg 163 

Ser Leu Ala Thr Lys Phe Ala Ser Asp His Glu Ser Gly Lys Leu Leu 

10 15 20 

gtc ctg cct acc gtc tgg gat acc tgg age gcg ggg etc gta gaa gaa 211 
Val Leu Pro Thr Val Trp Asp Thr Trp Ser Ala Gly Leu Val Glu Glu 
25 .30 35 

gca gga ttt agt ggc ctg acc att ggt age cac cca gtc gcg gat gcg 259 
Ala Gly Phe Ser Gly Leu Thr lie Gly Ser His Pro Val Ala Asp Ala 
40 45 50 

aca gga age tec gat ggt gaa aac atg aat ttt gca gat tat atg gcg 307 
Thr Gly Ser Ser Asp Gly Glu Asn Met Asn Phe Ala Asp Tyr Met Ala 
55 60 65 

gtg gtc aag aag ate acc teg gcg gta tec ate ccc gta age gtt gat 355 
Val Val Lys Lys lie Thr Ser Ala Val Ser lie Pro Val Ser Val Asp 
70 75 80 85 

gtg gaa tec ggt tat ggt etc teg cct gcg gat ttg ate gca cag att 403 
Val Glu Ser Gly Tyr Gly Leu Ser Pro Ala Asp Leu lie Ala Gin lie 
90 95 100 

ttg gaa get ggc gca gtg ggc ate aat gtg gaa gat gtt gtg cac age 451 
Leu Glu Ala Gly Ala Val Gly lie Asn Val Glu Asp Val Val His Ser 
105 110 115 

gag ggt aag cgt gtt cgt gag gcg cag gag cac get gat tac ate get 499 
Glu Gly Lys Arg Val Arg Glu Ala Gin Glu His Ala Asp Tyr lie Ala 
120 125 130 

gcg gca cgt caa get gee gat gtg gca ggt gta gat gtg gtg ate aac 547 
Ala Ala Arg Gin Ala Ala Asp Val Ala Gly Val Asp Val Val lie Asn 
135 140 145 



ggt cgc acg gat gee gtc aaa ctt ggt gca gac gtt ttt gaa gat ccg 
Gly Arg Thr Asp Ala Val Lys Leu Gly Ala Asp Val Phe Glu Asp Pro 
150 155 160 165 



595 
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atg gtg gag gcc ate aag cgc ate aag etc atg gaa cag gca ggc gcg 643 
Met Val Glu Ala lie Lys Arg lie Lys Leu Met Glu Gin Ala Gly Ala 
170 175 180 

cgt teg gtg tac ccc gtg ggt ctg age ace gcc gag cag gtt gag cgc 691 
Arg Ser Val Tyr Pro Val Gly Leu Ser Thr Ala Glu Gin Val Glu Arg 
185 190 195 

ctg gtg gac get gtg tea gtg ccg gtc aac ate acc gcg cac ccg gtt 739 
Leu Val Asp Ala Val Ser Val Pro Val Asn lie Thr Ala His Pro Val 
200 205 210 

gat ggg cac ggc gca ggc gat ctg gcc acc etc gca ggc ctt ggc gtg 787 
Asp Gly His Gly Ala Gly Asp Leu Ala Thr Leu Ala Gly Leu Gly Val 
215 220 225 

cgc cgc gtg acc ttc ggt ccg etc tgg caa aaa tgg ctg get gcc acc 835 
Arg Arg Val Thr Phe Gly Pro Leu Trp Gin Lys Trp Leu Ala Ala Thr 
230 235 240 245 

teg gcg cag cag ctt aag ggc tgg get taaattgett gtcgacgcct agt 885 
Ser Ala Gin Gin Leu Lys Gly Trp Ala 
250 



<210> 324 
<211> 254 
<212> PRT 

<213> Corynebacterium gfLutamicum. . . .. . . 

<400> 324 

Met Ser Asp Leu Lys Ser Leu Ala Thr Lys Phe Ala Ser Asp His Glu 
15 10 15 

Ser Gly Lys Leu Leu Val Leu Pro Thr Val Trp Asp Thr Trp Ser Ala 
20 25 30 

Gly Leu Val Glu Glu Ala Gly Phe Ser Gly Leu Thr He Gly Ser His 
35 40 45 

Pro Val Ala Asp Ala Thr Gly Ser Ser Asp Gly Glu Asn Met Asn Phe 
50 55 60 

Ala Asp Tyr Met Ala Val Val Lys Lys He Thr Ser Ala Val Ser He 
65 70 75 80 

Pro Val Ser Val Asp Val Glu Ser Gly Tyr Gly Leu Ser Pro Ala Asp 
85 90 95 

Leu He Ala Gin He Leu Glu Ala Gly Ala Val Gly He Asn Val Glu 
100 105 110 

Asp Val Val His Ser Glu Gly Lys Arg Val Arg Glu Ala Gin Glu His 
115 120 125 

Ala Asp Tyr He Ala Ala Ala Arg Gin Ala Ala Asp Val Ala Gly Val 
130 135 140 

Asp Val Val He Asn Gly Arg Thr Asp Ala Val Lys Leu Gly Ala Asp 
145 150 155 160 
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Val Phe Glu Asp 



Glu Gin Ala Gly 
180 

Glu Gin Val Glu 
195 

Thr Ala His Pro 
210 

Ala Gly Leu Gly 
225 

Trp Leu Ala Ala 



Pro Met Val Glu 
165 

Ala Arg Ser Val 



Arg Leu Val Asp 
200 

Val Asp Gly His 
215 

Val Arg Arg Val 
230 

Thr Ser Ala Gin 
245 



Ala lie Lys Arg 
170 

Tyr Pro Val Gly 
185 

Ala Val Ser Val 



Gly Ala Gly Asp 
220 

Thr Phe Gly Pro 
235 

Gin Leu Lys Gly 
250 



lie Lys Leu Met 
175 

Leu Ser Thr Ala 
190 

Pro Val Asn lie 
205 

Leu Ala Thr Leu 



Leu Trp Gin Lys 
240 

Trp Ala 



<210> 325 
<211> 969 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (946) 

<223> RXS01000 

<400> 325 

ctttctatgc ctacgcggat gtttccgtga tcattctgga aatcctcatc gtggtgattg 60 



tcattgaagt aatctccaac gcacttcgaa agaggctggt atg age acc tta acc 

Met Ser Thr Leu Thr 
1 5 



115 



tct cac cgc aca gta ccg gec ccc age tct ccc ccg gcg cgc ccc aac 
Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro Pro Ala Arg Pro Asn 
10 15 20 



163 



aaa ctg gcg cgc aat ate gtt gca att gtc get gcg ctg att gtc ctt 
Lys Leu Ala Arg Asn lie Val Ala lie Val Ala Ala Leu lie Val Leu 
25 30 35 



211 



ata get acc ggc acg etc aag ate gag tgg aat gag ctt ccg cag atg 
lie Ala Thr Gly Thr Leu Lys lie Glu Trp Asn Glu Leu Pro Gin Met 
40 45 50 



259 



ccc gcg cag gtg tgg cat tac tta gag ctg atg ttt age gat ccc gat 
Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met Phe Ser Asp Pro Asp 
55 60 65 



307 



tgg teg aag ttt ggc cgc gee gtc cag gaa atg tgg cgt tec ate gee 
Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met Trp Arg Ser lie Ala 
70 75 80 85 



355 



atg gcg tgg ttg ggt gee att tta tgc gtg gtg gtc tct gtc cct ctg 
Met Ala Trp Leu Gly Ala He Leu Cys Val Val Val Ser Val Pro Leu 
90 95 100 



403 



gga atg ttg get gee cgc ggg gtg gga cct tat tgg ctg cgt acc gtt 



451 
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Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr Trp Leu Arg Thr Val 
105 110 115 

tta egg ttc gtg ttc gcg gtg att cgt gcg ttc ccc gaa gtg gtt ate 499 
Leu Arg Phe Val Phe Ala Val lie Arg Ala Phe Pro Glu Val Val lie 
120 125 130 

gca att att ttg eta act gtc ace ggc eta act cct ttt act ggt gcg 547 
Ala lie lie Leu Leu Thr Val Thr Gly Leu Thr Pro Phe Thr Gly Ala 
135 140 145 

etc gca ttg ggt ate tec ggt att gga caa cag gca aag tgg ace tat 595 
Leu Ala Leu Gly He Ser Gly He Gly Gin Gin Ala Lys Trp Thr Tyr 
150 155 160 165 

gaa gee att gag tec act ccc ace ggc ccg tea gag gca gtg cgt gca 643 
Glu Ala He Glu Ser Thr Pro Thr Gly Pro Ser Glu Ala Val Arg Ala 
170 175 180 

gcg ggt gga act acg ccg gag gtt ctg egg tgg gcg ttg tgg cca cag 691 
Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp Ala Leu Trp Pro Gin 
185 190 195 

gtt gcg cca tec att gca tct ttt gee ctg tac cgc ttt gag ate aac 739 
Val Ala Pro Ser He Ala Ser Phe Ala Leu Tyr Arg Phe Glu He Asn 
200 205 210 

ate .cgt ace tct gcg gta ttg ggc ate gtt ggt gca ggt ggt ate ggt 787 
He Arg Thr Ser -Ala Val Leu -Gly He Val,*Gly Ala Gly. Gly He Gly 
215 220 225 

agt atg ctt gee aat tac ace aac tac agg cag tgg gac acc gtg ggc 83 5 
Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin Trp Asp Thr Val Gly 
230 235 240 245 

atg ctg etc ate gtc gtg gtt gtc gca acg atg ate gtc gat etc ate 883 
Met Leu Leu He Val Val Val Val Ala Thr Met He Val Asp Leu He 
250 255 260 

tec ggc acc ate cgc cgc cgc ate atg aag ggg get agt gac cgt gtc 931 
Ser Gly Thr He Arg Arg Arg He Met Lys Gly Ala Ser Asp Arg Val 
265 270 275 

gtg gca cca age aac tgacgctcca ccaagcatcc gca 969 
Val Ala Pro Ser Asn 
280 



<210> 326 
<211> 282 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 326 

Met Ser Thr Leu Thr Ser His Arg Thr Val Pro Ala Pro Ser Ser Pro 
15 10 15 

Pro Ala Arg Pro Asn Lys Leu Ala Arg Asn He Val Ala He Val Ala 
20 25 30 

Ala Leu He Val Leu He Ala Thr Gly Thr Leu Lys He Glu Trp Asn 



BGI-132CP 



489 



35 40 45 

Glu Leu Pro Gin Met Pro Ala Gin Val Trp His Tyr Leu Glu Leu Met 
50 55 60 

Phe Ser Asp Pro Asp Trp Ser Lys Phe Gly Arg Ala Val Gin Glu Met 
65 70 75 80 

Trp Arg Ser lie Ala Met Ala Trp Leu Gly Ala lie Leu Cys Val Val 
85 90 95 

Val Ser Val Pro Leu Gly Met Leu Ala Ala Arg Gly Val Gly Pro Tyr 
100 105 110 

Trp Leu Arg Thr Val Leu Arg Phe Val Phe Ala Val lie Arg Ala Phe 
115 120 125 

Pro Glu Val Val lie Ala lie lie Leu Leu Thr Val Thr Gly Leu Thr 
130 135 140 

Pro Phe Thr Gly Ala Leu Ala Leu Gly lie Ser Gly lie Gly Gin Gin 
145 150 155 160 

Ala Lys Trp Thr Tyr Glu Ala lie Glu Ser Thr Pro Thr Gly Pro Ser 
165 170 175 

Glu Ala Val Arg Ala Ala Gly Gly Thr Thr Pro Glu Val Leu Arg Trp 
180 . 185 190 

Ala Leu Trp Pro Gin Val Ala Pro Ser lie Ala Ser Phe Ala Leu Tyr 
195 200 205 

Arg Phe Glu lie Asn lie Arg Thr Ser Ala Val Leu Gly lie Val Gly 
210 215 220 

Ala Gly Gly lie Gly Ser Met Leu Ala Asn Tyr Thr Asn Tyr Arg Gin 
225 230 235 240 

Trp Asp Thr Val Gly Met Leu Leu lie Val Val Val Val Ala Thr Met 
245 250 255 

lie Val Asp Leu lie Ser Gly Thr lie Arg Arg Arg lie Met Lys Gly 
260 265 270 

Ala Ser Asp Arg Val Val Ala Pro Ser Asn 
275 280 



<210> 327 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXS01002 



<400> 327 

gactgctgat accgcacagg atgaaatcac tcgttacggc gagatcctga agaagttctc 
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caactaattt ccctgtttcc aatactcaag gtgtgcgcat atg aat tct gat get 115 

Met Asn Ser Asp Ala 
1 5 

teg get ace ace aac tec tgg get ate aac ttc gac cat gtg teg gtg 163 
Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe Asp His Val Ser Val 
10 15 20 

acg tat ccc aat ggg acg aaa gee etc gat gat gtt tec etc ace ate 211 
Thr Tyr Pro Asn Gly Thr Lys Ala Leu Asp Asp Val Ser Leu Thr lie 
25 30 35 

aat ccc ggt gag atg gtt gee ate gtg ggt ctg tea gga teg ggt aaa 259 
Asn Pro Gly Glu Met Val Ala lie Val Gly Leu Ser Gly Ser Gly Lys 
40 45 50 

tec acg ctg att cgc acg ate aac ggt ctt gtc cgc get acg gaa ggc 307 
Ser Thr Leu lie Arg Thr lie Asn Gly Leu Val Arg Ala Thr Glu Gly 
55 60 65 

ace gtg acg gtg ggg ccg cat cag ate aac ace ttg aag ggg aaa gca 355 
Thr Val Thr Val Gly Pro His Gin lie Asn Thr Leu Lys Gly Lys Ala 
70 75 80 85 

ctg cgt gat gee cgt ggg cag ate ggc atg att ttc cag ggg ttc aac 403 
Leu Arg Asp Ala Arg Gly Gin lie Gly Met lie Phe Gin Gly Phe Asn 
90 95 100 

ctg teg gaa egc^age - ag*t gtg ttc cag aat gtt ttg gtg ggc cgc ttc - 451 
Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val Leu Val Gly Arg Phe 
105 110 115 

gcg cac aca gcg tgg tgg cgt aac etc etc ggg ttt ccc acg gag cac 499 
Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly Phe Pro Thr Glu His 
120 125 130 

gac aag cag att get ttt cac gcg ttg gag tec gtg ggc att ttg cac 547 
Asp Lys Gin lie Ala Phe His Ala Leu Glu Ser Val Gly lie Leu His 
135 140 145 

aaa gtg tgg ace cga get ggt get ttg teg ggt gga cag aaa cag cgc 595 
Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly Gly Gin Lys Gin Arg 
150 155 160 165 

gtt get att gcg cgc gee tta teg caa gat ccg tct gtc atg ctg gca 643 
Val Ala lie Ala Arg Ala Leu Ser Gin Asp Pro Ser Val Met Leu Ala 
170 175 180 

gat gag cct gtg gca age ctt gat ccg cca ace gcg cat tec gtg atg 691 
Asp Glu Pro Val Ala. Ser Leu Asp Pro Pro Thr Ala His Ser Val Met 
185 190 195 

cgc gat eta gaa aac ate aac aac gtg gaa ggc etc ace gtg ttg gtg 73 9 
Arg Asp Leu Glu Asn lie Asn Asn Val Glu Gly Leu Thr Val Leu Val 
200 205 210 

aac ttg cac ttg att gat ttg get cgt caa tac acc aca agg ctt gtg 787 
Asn Leu His Leu lie Asp Leu Ala Arg Gin Tyr Thr Thr Arg Leu Val 
215 220 225 



ggt ttg cgt gee ggc aag ctg gtc tat gac ggt cct ate tct gag gee 



835 
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Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly Pro lie Ser Glu Ala 
230 235 240 245 

acc gat aaa gac ttt gaa get ate tat ggt cgc ccc ate cag get aaa 883 
Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg Pro lie Gin Ala Lys 
250 255 260 

gac ctg eta ggt gat cgc gca tgaccacgcc ttcttctaca ctt 927 
Asp Leu Leu Gly Asp Arg Ala 
265 



<210> 328 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 328 

Met Asn Ser Asp Ala Ser Ala Thr Thr Asn Ser Trp Ala lie Asn Phe 
15 10 15 

Asp His Val Ser Val Thr Tyr Pro Asn Gly Thr Lys- Ala Leu Asp Asp 
20 25 30 

Val Ser Leu Thr lie Asn Pro Gly Glu Met Val Ala lie Val Gly Leu 
35 40 45 

Ser Gly Ser Gly Lys Ser Thr Leu He Arg Thr He Asn Gly Leu Val 
50 . 55.^,. 60 

Arg Ala Thr Glu Gly Thr Val Thr Val Gly Pro His Gin He Asn Thr 
65 70 75 80 

Leu Lys Gly Lys Ala Leu Arg Asp Ala Arg Gly Gin lie Gly Met He 
85 90 95 

Phe Gin Gly Phe Asn Leu Ser Glu Arg Ser Ser Val Phe Gin Asn Val 
100 105 110 

Leu Val Gly Arg Phe Ala His Thr Ala Trp Trp Arg Asn Leu Leu Gly 
115 120 125 

Phe Pro Thr Glu His Asp Lys Gin He Ala Phe His Ala Leu Glu Ser 
130 135 140 

Val Gly He Leu His Lys Val Trp Thr Arg Ala Gly Ala Leu Ser Gly 
145 150 155 160 

Gly Gin Lys Gin Arg Val Ala He Ala Arg Ala Leu Ser Gin Asp Pro 
165 170 175 

Ser Val Met Leu Ala Asp Glu Pro Val Ala Ser Leu Asp Pro Pro Thr 
180 185 190 

Ala His Ser Val Met Arg Asp Leu Glu Asn He Asn Asn Val Glu Gly 
195 200 205 

Leu Thr Val Leu Val Asn Leu His Leu He Asp Leu Ala Arg Gin Tyr 
210 215 220 



Thr Thr Arg Leu Val Gly Leu Arg Ala Gly Lys Leu Val Tyr Asp Gly 
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Pro lie Ser Glu Ala Thr Asp Lys Asp Phe Glu Ala lie Tyr Gly Arg 
245 250 255 

Pro lie Gin Ala Lys Asp Leu Leu Gly Asp Arg Ala 
260 265 



<210> 329 
<211> 927 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (904) 

<223> RXS01003 

<400> 329 

agctggtcta tgacggtcct atctctgagg ccaccgataa agactttgaa gctatctatg 60 



gtcgccccat ccaggctaaa gacctgctag gtgatcgcgc atg acc acg cct tct 

Met Thr Thr Pro Ser 
1 5 



115 



tct aca ctt ate cca caa aag cct egg get ggg gta aag acc tat etc 
Ser Thr Leu lie Pro Gin Lys Pro Arg Ala Gly Val Lys Thr Tyr Leu 
10 ,15 20 



163 



ate ate ggc gee ate gtt gtc ttc acc gtg gca aca gca acc cca gcg 
lie lie Gly Ala lie Val Val Phe Thr Val Ala Thr Ala Thr Pro Ala 
25 30 35 



211 



eta ggt ggc att gag ctt gat ttc get tec att get gcg aat tgg cgc 
Leu Gly Gly lie Glu Leu Asp Phe Ala Ser lie Ala Ala Asn Trp Arg 
40 45 50 



259 



aat ggt gec aac aaa etc ctg caa atg ctg cag ccc aac ttt gcg ttc 
Asn Gly Ala Asn Lys Leu Leu Gin Met Leu Gin Pro Asn Phe Ala Phe 
55 60 65 



307 



ttg cct cgt acg tgg ctt ccc atg ttg gaa acc ctg cag atg gcg ctt 
Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr Leu Gin Met Ala Leu 
70 75 80 85 



355 



gtt gga get gtc ttg tct get gee gta teg gtg cct ttg acg ttg tgg 
Val Gly Ala Val Leu Ser Ala Ala Val Ser Val Pro Leu Thr Leu Trp 
90 95 100 



403 



gca gcg cag gca acc aac acc agt gcg att ggt cgt ggc att gtc cgc 
Ala Ala Gin Ala Thr Asn Thr Ser Ala lie Gly Arg Gly lie Val Arg 
105 110 115 



451 



acc ate att aac gtg gtg cgc tct gtc ccc gac ttg gtg tat gee acc 
Thr He He Asn Val Val Arg Ser Val Pro Asp Leu Val Tyr Ala Thr 
120 125 130 



499 



ate ttg gtc gee atg gtt ggt gtc ggc gca tta cct ggc att ttg acg 
He Leu Val Ala Met Val Gly Val Gly Ala Leu Pro Gly He Leu Thr 
135 140 145 



547 
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ctg ttt ctg ttc aac ctg ggc ate gtg gtc aag ctt gtc tct gag gec 595 
Leu Phe Leu Phe Asn Leu Gly lie Val Val Lys Leu Val Ser Glu Ala 
150 155 160 165 

att gat tec act gag cat ccc tat atg gaa gca gga cgc gca gca ggt 643 
lie Asp Ser Thr Glu His Pro Tyr Met Glu Ala Gly Arg Ala Ala Gly 
170 175 180 

gga tea cag ttc caa ate aac cga gtc tec gcg ctt cct gaa gtc atg 691 
Gly Ser Gin Phe Gin lie Asn Arg Val Ser Ala Leu Pro Glu Val Met 
185 190 195 

ccg etc ttt gee aac caa tgg etc tac ace eta gag ctg aat gta cgc 739 
Pro Leu Phe Ala Asn Gin Trp Leu Tyr Thr Leu Glu Leu Asn Val Arg 
200 205 210 

ate tec gee ate ctt ggc ate gtg ggc gca ggt ggc ate ggc agg ctg 787 
lie Ser Ala lie Leu Gly lie Val Gly Ala Gly Gly lie Gly Arg Leu 
215 220 225 

ctt gat gaa cgc cga get ttc tat gee tac gcg gat gtt tec gtg ate 835 
Leu Asp Glu Arg Arg Ala Phe Tyr Ala Tyr Ala Asp Val Ser Val lie 
230 235 240 245 

att ctg gaa ate etc ate gtg gtg att gtc att gaa gta ate tec aac 883 
lie Leu Glu lie Leu lie Val Val lie Val lie Glu Val lie Ser Asn 
250 255 . 260 

gca ctt cga aag agg ctg gta tgagcacctt aacctctcac cgc 927 
Ala Leu Arg Lys Arg Leu Val 
265 



<210> 330 
<211> 268 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 330 

Met Thr Thr Pro Ser Ser Thr Leu lie Pro Gin Lys Pro Arg Ala Gly 
15 10 15 

Val Lys Thr Tyr Leu lie lie Gly Ala lie Val Val Phe Thr Val Ala 
20 25 30 

Thr Ala Thr Pro Ala Leu Gly Gly lie Glu Leu Asp Phe Ala Ser lie 
35 40 45 

Ala Ala Asn Trp Arg Asn Gly Ala Asn Lys Leu Leu Gin Met Leu Gin 
50 55 60 

Pro Asn Phe Ala Phe Leu Pro Arg Thr Trp Leu Pro Met Leu Glu Thr 
65 70 75 80 

Leu Gin Met Ala Leu Val Gly Ala Val Leu Ser Ala Ala Val Ser Val 
85 90 95 



Pro Leu Thr Leu Trp Ala Ala Gin Ala Thr Asn Thr Ser Ala lie Gly 
100 105 110 
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Arg Gly lie Val 
115 

Leu Val Tyr Ala 
130 

Pro Gly lie Leu 
145 

Leu Val Ser Glu 



Gly Arg Ala Ala 
180 

Leu Pro Glu Val 



Glu Leu Asn Val 
210 

Gly lie Gly Arg 
225 

Asp Val Ser Val 



Glu Val lie Ser 
260 



Arg Thr lie lie 
120 

Thr lie Leu Val 
135 

Thr Leu Phe Leu 
150 

Ala lie Asp Ser 
165 

Gly Gly Ser Gin 



Met Pro Leu Phe 
200 

Arg lie Ser Ala 
215 

Leu Leu Asp Glu 
230 

lie lie Leu Glu 
245 

Asn. Ala Leu Arg 



Asn Val Val Arg 



Ala Met Val Gly 
140 

Phe Asn Leu Gly 
155 

Thr Glu His Pro 
170 

Phe Gin lie Asn 
185 

Ala Asn Gin Trp 



lie Leu Gly lie 
220 

Arg Arg Ala Phe 
235 

lie Leu lie Val 
250 

Lys Arg Leu Val 

2 65 > 



Ser Val Pro Asp 
125 

Val Gly Ala Leu 



lie Val Val Lys 
160 

Tyr Met Glu Ala 
175 

Arg Val Ser Ala 
190 

Leu Tyr Thr Leu 
205 

Val Gly Ala Gly 



Tyr Ala Tyr Ala 
240 

Val lie Val lie 
255 



<210> 331 
<211> 1182 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1159) 
<223> RXS01902 

<400> 331 

ggctggtccg aagtgcaaac cttcaacacc ggcacctacg gtgacaactg gaacttcctc 60 



ttcttcggcg acacccagct gtacaacacc cactccaacc gtg cag aag aag tec 

Val Gin Lys Lys Ser 
1 5 



115 



aga act ggg caa aca acc tgg aac ggc ggc cca cca ate gaa aac cca 
Arg Thr Gly Gin Thr Thr Trp Asn Gly Gly Pro Pro lie Glu Asn Pro 
10 15 20 



163 



gga acc tec ttc ate etc tec gcg ggt gat cag gca aac cac tec age 
Gly Thr Ser Phe lie Leu Ser Ala Gly Asp Gin Ala Asn His Ser Ser 
25 30 35 



211 



tgg gac gag cac tec gca tac ate tec cca gaa acc ctg cgc aac tac 
Trp Asp Glu His Ser Ala Tyr lie Ser Pro Glu Thr Leu Arg Asn Tyr 
40 45 50 



259 



cgt ctg gee gtg aac aat gga aac cac gac cag tac aac tac gac gee 



307 
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Arg Leu Ala Val Asn Asn Gly Asn His Asp Gin Tyr Asn Tyr Asp Ala 
55 60 65 

tac aac gcg atg tac cca cgc cct aac cag gtc gat gag aac tac ttc 355 

Tyr Asn Ala Met Tyr Pro Arg Pro Asn Gin Val Asp Glu Asn Tyr Phe 
70 75 80 85 

ttc gag tac aac aat gca etc ttc ctg tec ctg gac tec aac gac tac 403 

Phe Glu Tyr Asn Asn Ala Leu Phe Leu Ser Leu Asp Ser Asn Asp Tyr 
90 95 100 

ttg gac ate gac gac gac ate gca ttc ctt cgc gac acc gtc gca gca 451 

Leu Asp lie Asp Asp Asp lie Ala Phe Leu Arg Asp Thr Val Ala Ala 
105 110 115 

cac ggt gac gac aag gac tgg ate gtc ctg acc tac cac cat tec act 499 

His Gly Asp Asp Lys Asp Trp lie Val Leu Thr Tyr His His Ser Thr 
120 125 130 

ttc tec cag gee tac cac atg gat gac get cgc att aag tac cag cgc 547 

Phe Ser Gin Ala Tyr His Met Asp Asp Ala Arg lie Lys Tyr Gin Arg 
135 140 145 

gaa cgc etc acc cca gtg ate tct gaa ctg aac gtt gac ttg gtt etc 595 

Glu Arg Leu Thr Pro Val lie Ser Glu Leu Asn Val Asp Leu Val Leu 

150 155 160 165 

ggt gga cac gac cac ate tac. acc cgc tec cac ctg atg aac ggc ttc 643 

Gly Gly His Asp Hisv lie Tyr Thr Arg Ser His Leu Met Asn Gly Phe* 
170 175 180 

acc cca gtc gat gca ggc cgc gaa gca gtt gtc ggt gaa act ctg aac 691 

Thr Pro Val Asp Ala Gly Arg Glu Ala Val Val Gly Glu Thr Leu Asn 
185 190 195 

cct aag gee ggc gaa gtt gtt tac ctt gca acc aac tct tec tea ggc 739 

Pro Lys Ala Gly Glu Val Val Tyr Leu Ala Thr Asn Ser Ser Ser Gly 
200 205 210 

tec aag ttc tac gac ttc tac gac ttc cag etc ggc cag cgt tac gac 787 

Ser Lys Phe Tyr Asp Phe Tyr Asp Phe Gin Leu Gly Gin Arg Tyr Asp 
215 220 225 

acc gga ctg gat ttc cag gaa acc gtc gat cag aag aag ate cgc acc 83 5 

Thr Gly Leu Asp Phe Gin Glu Thr Val Asp Gin Lys Lys lie Arg Thr 

230 235 240 245 

tac acc gca gtc tgg aac cag gac cag gtt cag gac tac acc aac gtt 883 

Tyr Thr Ala Val Trp Asn Gin Asp Gin Val Gin Asp Tyr Thr Asn Val 
250 255 260 

gaa ctg acc cca gaa ggc ctg act gtg acc act aag gac gca gtc tec 931 

Glu Leu Thr Pro Glu Gly Leu Thr Val Thr Thr Lys Asp Ala Val Ser 
265 270 275 

ggc gag ctg gtt gac cag ttc acc ctg age aag cag gac cgc gac gaa 97 9 

Gly Glu Leu Val Asp Gin Phe Thr Leu Ser Lys Gin Asp Arg Asp Glu 
280 285 290 

gaa tct gaa gtc cca gtt gaa gat gac aag gac gga gac aac gcg acc 1027 

Glu Ser Glu Val Pro Val Glu Asp Asp Lys Asp Gly Asp Asn Ala Thr 
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295 300 305 

ggc tec tec aac ctt ggt eta get get ate ttg get cca gtt ctg gee 1075 
Gly Ser Ser Asn Leu Gly Leu Ala Ala lie Leu Ala Pro Val Leu Ala 
310 315 320 325 

ate ttc ggt ttc gtc ggt gga etc ttt gtt ggc ggc ggc tec etc get 1123 
lie Phe Gly Phe Val Gly Gly Leu Phe Val Gly Gly Gly Ser Leu Ala 
330 335 340 

gag ttc ttt gee aac etc ggc gtg aag atg cct ttc taatactgtc 1169 
Glu Phe Phe Ala Asn Leu Gly Val Lys Met Pro Phe 
345 350 

tgagattcaa gca 1182 



<210> 332 
<211> 353 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 332 

Val Gin Lys Lys Ser Arg Thr Gly Gin Thr Thr Trp Asn Gly Gly Pro 
15 10 15 

Pro lie Glu Asn Pro Gly Thr Ser Phe lie Leu Ser Ala Gly Asp Gin 
20 25 . 30 

Ala Asn His Ser Ser Trp Asp Glu His Ser Ala Tyr lie Ser Pro Glu 
35 40 45 

Thr Leu Arg Asn Tyr Arg Leu Ala Val Asn Asn Gly Asn His Asp Gin 
50 55 60 

Tyr Asn Tyr Asp Ala Tyr Asn Ala Met Tyr Pro Arg Pro Asn Gin Val 
65 70 75 80 

Asp Glu Asn Tyr Phe Phe Glu Tyr Asn Asn Ala Leu Phe Leu Ser Leu 
85 90 95 

Asp Ser Asn Asp Tyr Leu Asp lie Asp Asp Asp lie Ala Phe Leu Arg 
100 105 110 

Asp Thr Val Ala Ala His Gly Asp Asp Lys Asp Trp lie Val Leu Thr 
115 120 125 

Tyr His His Ser Thr Phe Ser Gin Ala Tyr His Met Asp Asp Ala Arg 
130 135 140 

lie Lys Tyr Gin Arg Glu Arg Leu Thr Pro Val lie Ser Glu Leu Asn 
145 150 155 160 

Val Asp Leu Val Leu Gly Gly His Asp His lie Tyr Thr Arg Ser His 
165 170 175 

Leu Met Asn Gly Phe Thr Pro Val Asp Ala Gly Arg Glu Ala Val Val 
180 185 190 

Gly Glu Thr Leu Asn Pro Lys Ala Gly Glu Val Val Tyr Leu Ala Thr 
195 200 205 
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Asn Ser Ser Ser 
210 

Gly Gin Arg Tyr 
225 

Lys Lys lie Arg 



Asp Tyr Thr Asn 
260 

Lys Asp Ala Val 
275 

Gin Asp Arg Asp 
290 

Gly Asp Asn Ala 
305 

Ala Pro Val Leu 



Gly Gly Ser Leu 
340 

Phe 



Gly Ser Lys Phe 
215 

Asp Thr Gly Leu 
230 

Thr Tyr Thr Ala 
245 

Val Glu Leu Thr 



Ser Gly Glu Leu 
280 

Glu Glu Ser Glu 
295 

Thr Gly Ser Ser 
310 

Ala lie Phe Gly 
325 

Ala Glu Phe Phe 



Tyr Asp Phe Tyr 
220 

Asp Phe Gin Glu 
235 

Val Trp Asn Gin 
250 

Pro Glu Gly Leu 
265 

Val Asp Gin Phe 



Val Pro Val Glu 
300 

Asn Leu Gly Leu 
315 

Phe Val Gly Gly 
330 

Ala Asn Leu Gly 
345 



Asp Phe Gin Leu 



Thr Val Asp Gin 
240 

Asp Gin Val Gin 
255 

Thr Val Thr Thr 
270 

Thr Leu Ser Lys 
285 

Asp Asp Lys Asp 



Ala Ala lie Leu 
320 

Leu Phe Val Gly 
335 

Val Lys Met Pro 
350 



<210> 333 
<211> 1266 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1243) 
<223> RXA01967 

<400> 333 

gatgccaccg ttgaggcaga caaaaacgtg ggtggaccgc aatgggtccg ctcatgtgga 60 

gttgtcgcca accgtgccac cgcaaacccc caaacgtcac atg cgc ate caa age 115 

Met Arg lie Gin Ser 
1 5 

ccc atg gaa att tec tgg agt gaa gcg gtg cgc gaa ggc ggg gag cat 163 
Pro Met Glu lie Ser Trp Ser Glu Ala Val Arg Glu Gly Gly Glu His 
10 15 20 

tec get cgc cgc tgt ggt gac atg get gtg tec gcg ttg get aag ccg 211 
Ser Ala Arg Arg Cys Gly Asp Met Ala Val Ser Ala Leu Ala Lys Pro 
25 30 35 

aat ccc ate att gac gat gat ccg gaa ggc aac ccc gat gtt tgc atg 259 
Asn Pro lie lie Asp Asp Asp Pro Glu Gly Asn Pro Asp Val Cys Met 
40 45 50 
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tat acc tgg ate gtt gag tgt ccc ggc get ace gca gtg ctg eta tgg 3 07 
Tyr Thr Trp lie Val Glu Cys Pro Gly Ala Thr Ala Val Leu Leu Trp 
55 60 65 

ate aat ggg gtt ttt gat cac gag cgc att gaa gaa tct gaa atg acc 355 
lie Asn Gly Val Phe Asp His Glu Arg lie Glu Glu Ser Glu Met Thr 
70 75 80 85 

cgc etc gag ggc tct gat ctg tgg att etc age ttg cgt atg cct tec 403 
Arg Leu Glu Gly Ser Asp Leu Trp lie Leu Ser Leu Arg Met Pro Ser 
90 95 100 

gat tgg cga gec age tac acc gtc aac gee tgg tct ggc gac ggg gtt 451 
Asp Trp Arg Ala Ser Tyr Thr Val Asn Ala Trp Ser Gly Asp Gly Val 
105 110 115 

gcg cca tgg cgt gag gcg ggc gat egg atg cat ate cgc aaa gee gcg 499 
Ala Pro Trp Arg Glu Ala Gly Asp Arg Met His lie Arg Lys Ala Ala 
120 125 130 

atg teg ggt ggg cgt ccg gat tec cgc gcg atg ggt cat ate atg gat 547 
Met Ser Gly Gly Arg Pro Asp Ser Arg Ala Met Gly His lie Met Asp 
135 140 145 

tec teg etc gtt gaa ggc cct gat gcg ttg ccg gac tgc tgg gtt gcg 595 
Ser Ser Leu Val Glu Gly Pro Asp Ala Leu Pro Asp Cys Trp Val Ala 
150 155 160 165 

gcg teg aca age gta aaa gtc . gtg. gaa gaa acc gt.e*.gcc ggc gag cat 643 
Ala Ser Thr Ser Val Lys Val Val Glu Glu Thr Val Ala Gly Glu His 
170 175 180 

ttc tgg ttc tat gag gcg ccg gtc aag gcg ccg ctg ctg gtg ctg ttt 691 
Phe Trp Phe Tyr Glu Ala Pro Val Lys Ala Pro Leu Leu Val Leu Phe 
185 190 195 

gat ggc caa cac tgg aac aac age atg aat ctg cct gcg cag gtc gat 73 9 
Asp Gly Gin His Trp Asn Asn Ser Met Asn Leu Pro Ala Gin Val Asp 
200 205 210 

gcg gee ate gee ate ggc ttg ctg ccg ccg gtc age ctg etc atg ate 787 
Ala Ala lie Ala lie Gly Leu Leu Pro Pro Val Ser Leu Leu Met lie 
215 220 225 

gat tec gtc aac acc gaa cgc cgc tgg gat agt gtc ggc gtg cca ggt 83 5 
Asp Ser Val Asn Thr Glu Arg Arg Trp Asp Ser Val Gly Val Pro Gly 
230 235 240 245 

ggg cag gtt gat gtg ctt ate gac gee etc etc ccg cac gtc cgc gaa 883 
Gly Gin Val Asp Val Leu lie Asp Ala Leu Leu Pro His Val Arg Glu 
250 255 260 

acc tac aac gtt tec gcg cgc ggc gaa gac acc att gtc acc ggt gca 931 
Thr Tyr Asn Val Ser Ala Arg Gly Glu Asp Thr lie Val Thr Gly Ala 
265 270 275 

age ttc ggc ggc ctg gcg tec ctg tgg get ctt gcg ctt tec gac ggc 979 
Ser Phe Gly Gly Leu Ala Ser Leu Trp Ala Leu Ala Leu Ser Asp Gly 
280 285 290 

gaa gtc ggc cac gca ate gcg caa teg cca age ctg tgg cgc ttc aac 1027 
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Glu Val Gly His Ala lie Ala Gin Ser Pro Ser Leu Trp Arg Phe Asn 
295 300 305 

gtt gcc gac gcg ctt tct gca gca gag cag tgg age tea ate cac ctg 1075 
Val Ala Asp Ala Leu Ser Ala Ala Glu Gin Trp Ser Ser lie His Leu 
310 315 320 325 

caa get gga aaa tac gaa ggt gaa atg ctg cgc ctg teg cat cag etc 1123 
Gin Ala Gly Lys Tyr Glu Gly Glu Met Leu Arg Leu Ser His Gin Leu 
330 335 340 

gcc gaa gat etc tec ggc gac ate cgc gag gtt cgt gtg cgc ggc gtg 1171 
Ala Glu Asp Leu Ser Gly Asp lie Arg Glu Val Arg Val Arg Gly Val 
345 350 355 

cat ggc ggc cac gat tgg gcc tgg tgg egg gtg cat atg etc ace gaa 1219 
His Gly Gly His Asp Trp Ala Trp Trp Arg Val His Met Leu Thr Glu 
360 365 370 

etc acc agg ctg ctt aaa acc etc taatcaaagt agggtgcaaa acg 12 66 

Leu Thr Arg Leu Leu Lys Thr Leu 
375 380 



<210> 334 
<211> 381 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 334 

Met Arg lie Gin Ser Pro Met Glu lie Ser Trp Ser Glu Ala Val Arg 
15 10 15 

Glu Gly Gly Glu His Ser Ala Arg Arg Cys Gly Asp Met Ala Val Ser 
20 25 30 

Ala Leu Ala Lys Pro Asn Pro lie lie Asp Asp Asp Pro Glu Gly Asn 
35 40 45 

Pro Asp Val Cys Met Tyr Thr Trp lie Val Glu Cys Pro Gly Ala Thr 
50 55 60 

Ala Val Leu Leu Trp lie Asn Gly Val Phe Asp His Glu Arg lie Glu 
65 70 75 80 

Glu Ser Glu Met Thr Arg Leu Glu Gly Ser Asp Leu Trp lie Leu Ser 
85 90 95 

Leu Arg Met Pro Ser Asp Trp Arg Ala Ser Tyr Thr Val Asn Ala Trp 
100 105 110 

Ser Gly Asp Gly Val Ala Pro Trp Arg Glu Ala Gly Asp Arg Met His 
115 120 125 

lie Arg Lys Ala Ala Met Ser Gly Gly Arg Pro Asp Ser Arg Ala Met 
130 135 140 

Gly His lie Met Asp Ser Ser Leu Val Glu Gly Pro Asp Ala Leu Pro 
145 150 155 160 



Asp Cys Trp Val Ala Ala Ser Thr Ser Val Lys Val Val Glu Glu Thr 
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165 170 175 

Val Ala Gly Glu His Phe Trp Phe Tyr Glu Ala Pro Val Lys Ala Pro 
180 185 190 

Leu Leu Val Leu Phe Asp Gly Gin His Trp Asn Asn Ser Met Asn Leu 
195 200 205 

Pro Ala Gin Val Asp Ala Ala lie Ala lie Gly Leu Leu Pro Pro Val 
210 215 220 

Ser Leu Leu Met lie Asp Ser Val Asn Thr Glu Arg Arg Trp Asp Ser 
225 230 235 240 

Val Gly Val Pro Gly Gly Gin Val Asp Val Leu lie Asp Ala Leu Leu 
245 250 255 

Pro His Val Arg Glu Thr Tyr Asn Val Ser Ala Arg Gly Glu Asp Thr 
260 265 270 

lie Val Thr Gly Ala Ser Phe Gly Gly Leu Ala Ser Leu Trp Ala Leu 
275 280 285 

Ala Leu Ser Asp Gly Glu Val Gly His Ala lie Ala Gin Ser Pro Ser 
290 295 300 

Leu Trp Arg Phe Asn Val Ala Asp Ala Leu Ser Ala Ala Glu Gin Trp 
305 310 315 320 

Ser Ser lie His Leu Gin Ala Gly Lys Tyr Glu Gly Glu Met Leu Arg 
325 330 335 

Leu Ser His Gin Leu Ala Glu Asp Leu Ser Gly Asp lie Arg Glu Val 
. 340 345 350 

Arg Val Arg Gly Val His Gly Gly His Asp Trp Ala Trp Trp Arg Val 
355 360 365 

His Met Leu Thr Glu Leu Thr Arg Leu Leu Lys Thr Leu 
370 375 380 



<210> 335 
<211> 555 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (532) 

<223> RXA00070 

<400> 335 

ccactcgtcc tcgacatact tctcctggca ctaaacgcag gggttgacac atctgggtag 60 

actatcgaag tacattttgt gtcattgagg aggatcaacg gtg ggt ate aat cgc 115 

Val Gly lie Asn Arg 
1 5 

ate age caa ggc tct gec ccg aag ctg gga gtg cga age ace aga cag 163 

lie Ser Gin Gly Ser Ala Pro Lys Leu Gly Val Arg Ser Thr Arg Gin 
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10 15 20 

cga aaa gcc gta att gac gtt ctt gag gaa ate gat aac ttc get tec 211 
Arg Lys Ala Val lie Asp Val Leu Glu Glu lie Asp Asn Phe Ala Ser 
25 30 35 

gcc aaa gaa ate cat cac gag eta tec ace agg gaa cac aac gtc ggc 2 59 
Ala Lys Glu lie His His Glu Leu Ser Thr Arg Glu His Asn Val Gly 
40 45 50 

etc aca ace gtc tac cga acc etc caa tec etc gcc gac ate gga gca 307 
Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu Ala Asp lie Gly Ala 
55 60 65 

gtc gac gta ctt acc gtc acg ggt gga gaa act ctg tac cgc caa tgc 355 
Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr Leu Tyr Arg Gin Cys 
70 75 80 85 

cac gac gag gga cac cac cat cac ctg gtc tgc acc aat tgc ggt cgc 403 
His Asp Glu Gly His His His His Leu Val Cys Thr Asn Cys Gly Arg 
90 95 100 

aca gtc gaa ate gat ggc ggt cca gta gag aca tgg gca cag gaa att 451 
Thr Val Glu lie Asp Gly Gly Pro Val Glu Thr Trp Ala Gin Glu lie 
105 110 115 

gcc act aaa aac ggc ttt get etc agt agt cac gag get gaa ate ttt 499 
Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His Glu Ala Glu lie Phe 
12 0 -1-25- . 13 0 

gga ctt tgc get gat tgt aag gaa aaa gtt acg tagttcaagg acatatgaag 552 
Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
135 140 

ctg 555 



<210> 336 
<211> 144 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 336 

Val Gly lie Asn Arg lie Ser Gin Gly Ser Ala Pro Lys Leu Gly Val 
15 10 15 

Arg Ser Thr Arg Gin Arg Lys Ala Val lie Asp Val Leu Glu Glu lie 
20 25 30 

Asp Asn Phe Ala Ser Ala Lys Glu lie His His Glu Leu Ser Thr Arg 
35 40 45 

Glu His Asn Val Gly Leu Thr Thr Val Tyr Arg Thr Leu Gin Ser Leu 
50 55 60 

Ala Asp lie Gly Ala Val Asp Val Leu Thr Val Thr Gly Gly Glu Thr 
65 70 75 80 



Leu Tyr Arg Gin Cys His Asp Glu Gly His His His His Leu Val Cys 
85 90 95 
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Thr Asn Cys Gly Arg Thr Val Glu lie Asp Gly Gly Pro Val Glu Thr 
100 105 110 

Trp Ala Gin Glu lie Ala Thr Lys Asn Gly Phe Ala Leu Ser Ser His 
115 120 125 

Glu Ala Glu lie Phe Gly Leu Cys Ala Asp Cys Lys Glu Lys Val Thr 
130 135 140 



<210> 337 
<211> 681 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (658) 

<223> RXA01934 

<400> 337 

ttattgatga tcgcgtgcgt aacattgagg cagcgcgcga agaaggtctc agcacaattc 60 

acttcactgg cttagattcc ttaaaagaaa gcattcagga atg aca cct caa cca 115 

Met Thr Pro Gin Pro 
1 5 

ctg att. ttg cct ttc ggc gat aaa gtt ccg egg ate cat gaa age gca 163 
Leu lie Leu Pro Phe Gly Asp Lys Val Pro Arg lie His Glu Ser Ala 
10 15 20 

tgg att gec ccg aat gec acg att ate ggg gat gtc gag att ggc ccg 211 
Trp lie Ala Pro Asn Ala Thr lie lie Gly Asp Val Glu lie Gly Pro 
25 30 35 

gat gcg tec att ttt tat ggc gtt gtc ctg cgc ggt gac gtc aac aaa 259 
Asp Ala Ser lie Phe Tyr Gly Val Val Leu Arg Gly Asp Val Asn Lys 
40 45 50 

ate ace ate ggc gee cgc ace aac gtc cag gac aat tgt gtt etc cac 307 
lie Thr lie Gly Ala Arg Thr Asn Val Gin Asp Asn Cys Val Leu His 
55 60 65 

gtc gat ggc gat gcg ccg tgc acc etc ggc gac gat gtc acg gtc ggc 355 
Val Asp Gly Asp Ala Pro Cys Thr Leu Gly Asp Asp Val Thr Val Gly 
70 75 80 85 

cac atg gcg ctt gtt cac ggc gcg acg gtg ggc aac ggc acg ctt gtc 403 
His Met Ala Leu Val His Gly Ala Thr Val Gly Asn Gly Thr Leu Val 
90 95 100 

ggc atg aaa tct gcg ctg ctt tec ggc age cac gtc ggc gec ggc gca 451 
Gly Met Lys Ser Ala Leu Leu Ser Gly Ser His Val Gly Ala Gly Ala 
105 110 115 

etc att gec get ggt gcg gtg gtg ctg gag ggc cat gaa ate ccg gcg 499 
Leu lie Ala Ala Gly Ala Val Val Leu Glu Gly His Glu lie Pro Ala 
120 125 130 



aaa get tta gcg gee ggg gtt ccg gee aaa gtg cgc aga ttg ctt gac 
Lys Ala Leu Ala Ala Gly Val Pro Ala Lys Val Arg Arg Leu Leu Asp 



547 
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135 140 145 

gac gcc cag tec cag tea ttt ate ccc cac gcg ggc cgc tat gta gaa 595 
Asp Ala Gin Ser Gin Ser Phe lie Pro His Ala Gly Arg Tyr Val Glu 
150 155 160 165 

aca tea aaa gcc cag get tec ate gcg gaa gca ctg age tta gat gag 643 
Thr Ser Lys Ala Gin Ala Ser lie Ala Glu Ala Leu Ser Leu Asp Glu 
170 175 180 

gtt agg gta cga gag taagtggctc gttgagtagt cga 681 
Val Arg Val Arg Glu 
185 



<210> 338 
<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 338 

Met Thr Pro Gin Pro Leu lie Leu Pro Phe Gly Asp Lys Val Pro Arg 
15 10 15 

lie His Glu Ser Ala Trp lie Ala Pro Asn Ala Thr lie lie Gly Asp 
20 25 30 

Val Glu lie Gly Pro Asp Ala Ser lie Phe Tyr Gly Val Val Leu Arg 
35 . . 40 45 

Gly Asp Val Asn Lys lie Thr lie Gly Ala Arg Thr Asn Val Gin Asp 
50 55 60 

Asn Cys Val Leu His Val Asp Gly Asp Ala Pro Cys Thr Leu Gly Asp 
65 70 75 80 

Asp Val Thr Val Gly His Met Ala Leu Val His Gly Ala Thr Val Gly 
85 90 95 

Asn Gly Thr Leu Val Gly Met Lys Ser Ala Leu Leu Ser Gly Ser His 
100 105 110 

Val Gly Ala Gly Ala Leu lie Ala Ala Gly Ala Val Val Leu Glu Gly 
- 115 120 125 

His Glu lie Pro Ala Lys Ala Leu Ala Ala Gly Val Pro Ala Lys Val 
130 135 140 

Arg Arg Leu Leu Asp Asp Ala Gin Ser Gin Ser Phe lie Pro His Ala 
145 150 155 160 

Gly Arg Tyr Val Glu Thr Ser Lys Ala Gin Ala Ser lie Ala Glu Ala 
165 170 175 

Leu Ser Leu Asp Glu Val Arg Val Arg Glu 
180 185 



<210> 339 
<211> 609 
<212> DNA 
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<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (586) 

<223> RXN01997 

<400> 339 

aaaaaggtgg gaaacttagc caatccaaag cccaaaaatg cgggttatgc tgcgctaacc 60 

tatgctgaca gccttgcgga agttgtgtac gttaggggcc atg aca ate aac gag 115 

Met Thr lie Asn Glu 
1 5 

aag ate gca tea get ttc aac aac caa gtg act gca gag ctt gaa get 163 

Lys lie Ala Ser Ala Phe Asn Asn Gin Val Thr Ala Glu Leu Glu Ala 
10 15 20 

tea atg gtg tac ctt cag etc tec tac gtt eta gac gat ctg ggc etc 211 
Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu Asp Asp Leu Gly Leu 
25 30 35 

acc ggc atg cgc gac tgg atg aag gca cag age aaa gaa gag etc gaa 2 59 
Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser Lys Glu Glu Leu Glu 
40 45 50 

cac gca cag aag ttc get cag cac ctt ctt gac cgt gac tac acc cca 307 
His Ala Gin Lys Phe Ala Gin His Leu Leu Asp Arg Asp Tyr Thr Pro . 
55 60 65 

cag ate ggt gac att gca cca cca aag ctt gat gtc acc tec get ate 355 
Gin lie Gly Asp lie Ala Pro Pro Lys Leu Asp Val Thr Ser Ala lie 
70 75 80 85 

gag get ttc gag get tec ctg gca cac gag cag aag ate tec ggc ctg 403 
Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin 'Lys lie Ser Gly Leu 
90 95 100 

ate cgc gag etc get gee ate cag gac get gag aag gac tac gat tec 451 
lie Arg Glu Leu Ala Ala lie Gin Asp Ala Glu Lys Asp Tyr Asp Ser 
105 110 115 

cgc gca ctg ate gac tgg ttc etc aac gag cag ate gaa gaa gaa gca 499 
Arg Ala Leu lie Asp Trp Phe Leu Asn Glu Gin lie Glu Glu Glu Ala 
120 125 130 

acc gtc ggc gag ate ate gac cgc etc cgt ate get ggt gat tec ggt 547 
Thr Val Gly Glu lie lie Asp Arg Leu Arg lie Ala Gly Asp Ser Gly 
135 140 145 

tec gga ate ctg cgc ate gac ggc gaa etc ggc tec cgc taaattcccc 596 
Ser Gly lie Leu Arg lie Asp Gly Glu Leu Gly Ser Arg 
150 155 160 

gcagttttta atg 609 



<210> 340 
<211> 162 
<212> PRT 

<213> Corynebacterium glutamicum 
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<400> 340 
Met Thr lie Asn 
1 

Ala Glu Leu Glu 
20 

Asp Asp Leu Gly 
35 

Lys Glu Glu Leu 
50 

Arg Asp Tyr Thr 
65 

Val Thr Ser Ala 



Lys lie Ser Gly 
100 

Lys Asp Tyr Asp 
115 

lie Glu Glu Glu 
130 

Ala Gly Asp Ser 
145 



Glu Lys lie Ala 
5 

Ala Ser Met Val 



Leu Thr Gly Met 
40 

Glu His Ala Gin 
55 

Pro Gin lie Gly 
70 

lie Glu Ala Phe 
85 

Leu lie Arg Glu 



Ser Arg Ala Leu 
120 

Ala Thr Val Gly 
135 

Gly Ser Gly lie 
150 



Ser Ala Phe Asn 
10 

Tyr Leu Gin Leu 
25 

Arg Asp Trp Met 



Lys Phe Ala Gin 
60 

Asp lie Ala Pro 
75 

Glu Ala Ser Leu 
90 

Leu Ala Ala lie 
105 

lie Asp Trp Phe 



Glu lie lie Asp 
140 

Leu Arg lie Asp 
155 



Asn Gin Val Thr 
15 

Ser Tyr Val Leu 
30 

Lys Ala Gin Ser 
45 

His Leu Leu Asp 



Pro Lys Leu Asp 
80 

Ala His Glu Gin 
95 

Gin Asp Ala Glu 
110 

Leu Asn Glu Gin 
125 

Arg Leu Arg lie 



Gly Glu Leu Gly 
160 



Ser Arg 



<210> 341 
<211> 490 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (490) 

<223> FRXA01997 

<400> 341 

aaaaaggtgg gaaacttagc caatccaaag cccaaaaatg cgggttatgc tgcgctaacc 60 

tatgctgaca gccttgcgga agttgtgtac gttaggggcc atg aca ate aac gag 115 

Met Thr lie Asn Glu 
1 5 

aag ate gca tea get ttc aac aac caa gtg act gca gag ctt gaa get 163 

Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr Ala Glu Leu Glu Ala 
10 15 20 



tea atg gtg tac ctt cag etc tec tac gtt 
Ser Met Val Tyr Leu Gin Leu Ser Tyr Val 
25 30 



eta gac gat 
Leu Asp Asp 



ctg ggc etc 211 
Leu Gly Leu 
35 
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acc ggc atg cgc gac tgg atg aag gca cag age aaa gaa gag etc gaa 259 
Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser Lys Glu Glu Leu Glu 
40 45 50 

cac gca cag aag ttc get cag cac ctt ctt gac cgt gac tac acc cca 307 
His Ala Gin Lys Phe Ala Gin His Leu Leu Asp Arg Asp Tyr Thr Pro 
55 60 65 

cag ate ggt gac att gca cca cca aag ctt gat gtc acc tec get ate 355 
Gin lie Gly Asp lie Ala Pro Pro Lys Leu Asp Val Thr Ser Ala lie 
70 75 80 85 

gag get ttc gag get tec ctg gca cac gag cag aag ate tec ggc ctg 403 
Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin Lys He Ser Gly Leu 
90 95 100 

ate cgc gag etc get gee ate cag gac get gag aag gac tac gat tec 451 
He Arg Glu Leu Ala Ala lie Gin Asp Ala Glu Lys Asp Tyr Asp Ser 
105 110 115 

cgc gca ctg ate gac tgg ttc etc aac gag cag ate gaa 490 
Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin He Glu 
120 125 130 



<210> 342 
<211> 130 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 342 

Met Thr He Asn Glu Lys He Ala Ser Ala Phe Asn Asn Gin Val Thr 
15 10 15 

Ala Glu Leu Glu Ala Ser Met Val Tyr Leu Gin Leu Ser Tyr Val Leu 
20 25 30 

Asp Asp Leu Gly Leu Thr Gly Met Arg Asp Trp Met Lys Ala Gin Ser 
35 40 45 

Lys Glu- Glu Leu Glu His Ala Gin Lys Phe Ala Gin His Leu Leu Asp 
50 55 60 

Arg Asp Tyr Thr Pro Gin He Gly Asp He Ala Pro Pro Lys Leu Asp 
65 70 75 80 

Val Thr Ser Ala He Glu Ala Phe Glu Ala Ser Leu Ala His Glu Gin 
85 90 95 

Lys He Ser Gly Leu He Arg Glu Leu Ala Ala He Gin Asp Ala Glu 
100 105 110 

Lys Asp Tyr Asp Ser Arg Ala Leu He Asp Trp Phe Leu Asn Glu Gin 
115 120 125 



He Glu 
130 



<210> 343 
<211> 783 
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<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> RXA01082 

<400> 343 

ggccttgctt gcgttagttg cagtgcttcc tgaatatgct tctgaaacgg ttgtcgagca 60 

cacttatcaa acatcggcgg cgaattaaga aggtgaacag ttg acg cag tgg ggt 115 

Leu Thr Gin Trp Gly 
1 5 

aat teg aat gtt gtg gag gac tat etc aca gca ctt ttc cgt gca gaa 163 
Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala Leu Phe Arg Ala Glu 
10 15 20 

gaa tgg gat gag gaa cca aca aca gga aaa etc get gaa gta att gga 211 
Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu Ala Glu Val lie Gly 
25 30 35 

gtt ace gca tea acg gtg teg gcg acg etc aaa aaa etc aac cct gag 259 
Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys Lys Leu Asn Pro Glu 
40 45 50 

ggc. ttc gtc aat tac cgt ccc tac ggg gac ate gag etg acg ccc gca 307 
Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp. lie Glu Leu -Thr Pro Ala 
55 60 65 

ggt cga gac ate gee ate aac gtg ate agg egg cgc egg ate att gag 3 55 
Gly Arg Asp lie Ala lie Asn Val lie Arg Arg Arg Arg lie lie Glu 
70 75 80 85 

ace tat ctg tct gag aag ctt gga tta ggc get cat gaa eta cac ggc 403 
Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala His Glu Leu His Gly 
90 95 100 

gag gca gat tta tta gag cac gca gtg tct cca ctg gtg ttg gag aag 451 
Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro Leu Val Leu Glu Lys 
105 110 115 

atg ttt cag gca gtg ggc tat cca acg ttg gat cct cac ggg gat ccc 499 
Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp Pro His Gly Asp Pro 
120 125 130 

ate ccc ace gaa tct ggg gag atg acc ate aat gat gga etc atg ctt 547 
lie Pro Thr Glu Ser Gly Glu Met Thr lie Asn Asp Gly Leu Met Leu 
135 140 145 

ttg gga eta aaa get ggc gca tct gee acg gtt aca cgt gtt agg gac 595 
Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val Thr Arg Val Arg Asp 
150 155 160 165 

gga aac cca tea gtg gtt egg tac etc act gga gtg gga att acc gtg 643 
Gly Asn Pro Ser Val Val Arg Tyr Leu Thr Gly Val Gly lie Thr Val 
170 175 180 

ggc aca acg gtc acg gtc gtt gaa get ctt age gat att gee aca ctg 691 
Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser Asp He Ala Thr Leu 
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185 190 195 

cgc ctg cag ate ggg gaa atg ttt caa gac att ccc ctt gca gtg gca 739 

Arg Leu Gin lie Gly Glu Met Phe Gin Asp lie Pro Leu Ala Val Ala 
200 205 210 

aac gca gtg cgc gta tea cgt tagttcagcg tgcccagcgc get 783 

Asn Ala Val Arg Val Ser Arg 
215 220 



<210> 344 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 344 

Leu Thr Gin Trp Gly Asn Ser Asn Val Val Glu Asp Tyr Leu Thr Ala 
15 10 15 

Leu Phe Arg Ala Glu Glu Trp Asp Glu Glu Pro Thr Thr Gly Lys Leu 
20 25 30 

Ala Glu Val lie Gly Val Thr Ala Ser Thr Val Ser Ala Thr Leu Lys 
35 40 45 

Lys Leu Asn Pro Glu Gly Phe Val Asn Tyr Arg Pro Tyr Gly Asp lie 
50 .55 60 

Glu Leu Thr Pro Ala Gly Arg Asp lie Ala lie Asn Val lie Arg Arg 
65 70 75 80 

Arg Arg lie lie Glu Thr Tyr Leu Ser Glu Lys Leu Gly Leu Gly Ala 
85 90 95 

His Glu Leu His Gly Glu Ala Asp Leu Leu Glu His Ala Val Ser Pro 
100 105 110 

Leu Val Leu Glu Lys Met Phe Gin Ala Val Gly Tyr Pro Thr Leu Asp 
115 120 125 

Pro His Gly Asp Pro lie Pro Thr Glu Ser Gly Glu Met Thr lie Asn 
130 135 140 

Asp Gly Leu Met Leu Leu Gly Leu Lys Ala Gly Ala Ser Ala Thr Val 
145 150 155 160 

Thr Arg Val Arg Asp Gly Asn Pro Ser Val Val Arg Tyr Leu Thr Gly 
165 170 175 

Val Gly lie Thr Val Gly Thr Thr Val Thr Val Val Glu Ala Leu Ser 
180 185 190 

Asp lie Ala Thr Leu Arg Leu Gin lie Gly Glu Met Phe Gin Asp lie 
195 200 205 

Pro Leu Ala Val Ala Asn Ala Val Arg Val Ser Arg 
210 215 220 



<210> 345 



509 



<211> 1068 
<212> DNA. 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1045) 

<223> RXA01236 

<400> 345 

tttccaccag ttaagatgtt gtgagacaaa tccaaacata gaagggctgt gcattctcat 60 

ggtttcaacc acaacatctc gctcaatcgc tggactgtca gtg ctt gtg gca aca 115 

Val Leu Val Ala Thr 
1 5 

gca eta ate get ggc tgt agt tec gca gag gat ggg acg gtt gac teg 163 
Ala Leu lie Ala Gly Cys Ser Ser Ala Glu Asp Gly Thr Val Asp Ser 
10 15 20 

ggg age age aca gag gtc ace aca ace caa age aag gaa ggt ttt cct 211 
Gly Ser Ser Thr Glu Val Thr Thr Thr Gin Ser Lys Glu Gly Phe Pro 
25 30 35 

gtc ace gtc acg ttt gec cca gaa gca cct gtg acc att gag gat caa 259 
Val Thr Val Thr Phe Ala Pro Glu Ala Pro Val Thr lie Glu Asp Gin 
40 45 50 

cca gag cgc ate gtc agt ■ ttg tec cca gcg att aca gaa acc ttg ttc 3 07 
Pro Glu Arg lie Val Ser Leu Ser Pro Ala lie Thr Glu Thr Leu Phe 
55 60 65 

get gtc ggg gca ggg gat cat gtc gtc gca gtg gat gaa tac tea aac 3 55 
Ala Val Gly Ala Gly Asp His Val Val Ala Val Asp Glu Tyr Ser Asn 
70 75 80 85 

tac cca gag gac gca ccg ctg gtg cag ggt ctg tct ggt ttt act ccc 403 
Tyr Pro Glu Asp Ala Pro Leu Val Gin Gly Leu Ser Gly Phe Thr Pro 
90 95 100 

aat gtg gag tec ate ttg gat tac gat cct gac ctg gtc gtg ttg atg 451 
Asn Val Glu Ser lie Leu Asp Tyr Asp Pro Asp Leu Val Val Leu Met 
105 110 115 

tct gca gat gat tec att ttg acc ggc ctg gat get gca gga gtg gat 499 
Ser Ala Asp Asp Ser lie Leu Thr Gly Leu Asp Ala Ala Gly Val Asp 
120 125 130 

act tta gtg ate ccc gca gca gag aac ttg gat gag acc tac tec cag 547 
Thr Leu Val lie Pro Ala Ala Glu Asn Leu Asp Glu Thr Tyr Ser Gin 
135 140 145 

att gaa caa gta ggt cga gee acc gga ttt gaa gat caa gca aca acg 595 
He Glu Gin Val Gly Arg Ala Thr Gly Phe Glu Asp Gin Ala Thr Thr 
150 155 160 165 

gtt gtt gat cag atg aaa acc gee att gat get gca gtt gee aca gtt 643 
Val Val Asp Gin Met Lys Thr Ala He Asp Ala Ala Val Ala Thr Val 
170 175 180 

cct gaa gag gta aaa gag cag ggc tta acc tac ttc cac gag ctg ggc 691 



A 
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Pro Glu Glu Val Lys Glu Gin Gly Leu Thr Tyr Phe His Glu Leu Gly 
185 190 195 

agt gat ttg ttc act gtg tea gag caa acc tac ate ggt cag att tac 739 
Ser Asp Leu Phe Thr Val Ser Glu Gin Thr Tyr lie Gly Gin lie Tyr 
200 205 210 

gac atg ttt ggt etc acc tct att get gac ggt ggc gac get tac teg 787 
Asp Met Phe Gly Leu Thr Ser lie Ala Asp Gly Gly Asp Ala Tyr Ser 
215 220 225 

cag eta tec aac gaa gca ate att gcg gca aac cct gat ctg att ttc 835 
Gin Leu Ser Asn Glu Ala lie lie Ala Ala Asn Pro Asp Leu lie Phe 
230 235 240 245 

etc age gat gee aag gee gaa aac etc act gca gaa gat att gcg gcg 883 
Leu Ser Asp Ala Lys Ala Glu Asn Leu Thr Ala Glu Asp lie Ala Ala 
250 255 260 

cgt cca ggc tgg gac acc att gat gca gta gee aat gga cgt ate tac 931 
Arg Pro Gly Trp Asp Thr lie Asp Ala Val Ala Asn Gly Arg lie Tyr 
265 270 275 

att ttg gac gat gat att get tec agg tgg gga cct cgc gta tec cag 979 
lie Leu Asp Asp Asp lie Ala Ser Arg Trp Gly Pro Arg Val Ser Gin 
280 285 290 

ctg gtg gaa gaa ate gca gcg cag ttg aat cag ctt get tct tct gaa 1027 
Leu Val Glu Glu lie Ala Ala Gin Leu Asn Gin Leu Ala Ser Ser Glu 
295 300 305 

get gtg ccg gee get get taagttttcg tgctgaagag aat 1068 
Ala Val Pro Ala. Ala Ala 
310 315 



<210> 346 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 346 

Val Leu Val Ala Thr Ala Leu lie Ala Gly Cys Ser Ser Ala Glu Asp 
15 10 15 

Gly Thr Val Asp Ser Gly Ser Ser Thr Glu Val Thr Thr Thr Gin Ser 
20 25 30 

Lys Glu Gly Phe Pro Val Thr Val Thr Phe Ala Pro Glu Ala Pro Val 
35 40 45 

Thr lie Glu Asp Gin Pro Glu Arg lie Val Ser Leu Ser Pro Ala lie 
50 55 60 

Thr Glu Thr Leu Phe Ala Val Gly Ala Gly Asp His Val Val Ala Val 
65 70 75 80 

Asp Glu Tyr Ser Asn Tyr Pro Glu Asp Ala Pro Leu Val Gin Gly Leu 
85 90 95 

Ser Gly Phe Thr Pro Asn Val Glu Ser lie Leu Asp Tyr Asp Pro Asp 



A 
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100 105 110 

Leu Val Val Leu Met Ser Ala Asp Asp Ser lie Leu Thr Gly Leu Asp 
115 120 125 

Ala Ala Gly Val Asp Thr Leu Val lie Pro Ala Ala Glu Asn Leu Asp 
130 135 140 

Glu Thr Tyr Ser Gin lie Glu Gin Val Gly Arg Ala Thr Gly Phe Glu 
145 150 155 160 

Asp Gin Ala Thr Thr Val. Val Asp Gin Met Lys Thr Ala lie Asp Ala 
165 170 175 

Ala Val Ala Thr Val Pro Glu Glu Val Lys Glu Gin Gly Leu Thr Tyr 
180 185 190 

Phe His Glu Leu Gly Ser Asp Leu Phe Thr Val Ser Glu Gin Thr Tyr 
195 200 205 

lie Gly Gin lie Tyr Asp Met Phe Gly Leu Thr Ser lie Ala Asp Gly 
210 215 220 

Gly Asp Ala Tyr Ser Gin Leu Ser Asn Glu Ala lie He Ala Ala Asn 
225 230 235 240 

Pro Asp Leu He Phe Leu Ser Asp Ala Lys Ala Glu Asn Leu Thr Ala 
245 250 255 

Glu Asp lie Ala Ala Arg Pro Gly Trp Asp Thr He Asp Ala Val Ala 
260 265 270 

Asn Gly Arg He Tyr He Leu Asp Asp Asp He Ala Ser Arg Trp Gly 
275 280 285 

Pro Arg Val Ser Gin Leu Val Glu Glu He Ala Ala Gin Leu Asn Gin 
290 295 300 

Leu Ala Ser Ser Glu Ala Val Pro Ala Ala Ala 
305 310 315 



<210> 347 
<211> 1059 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1036) 
<223> RXA01354 

<400> 347 

tcggcgccat gcgccttcca aaaaggcatt gcttttcgac gtccccctac gcttcgattt 60 

tgcaaaatta tttaggcaag gctacctttt gcctatgcat atg aag att age egg 115 

Met Lys He Ser Arg 
1 5 

cgc gca ttc etc ggc aca ctg etc ggc gec acc acc ctt get gta act 163 
Arg Ala Phe Leu Gly Thr Leu Leu Gly Ala Thr Thr Leu Ala Val Thr 



A 
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10 15 20 

gcc tgc gcg caa tec tct caa aac caa aac tec tec get tec tea tct 211 
Ala Cys Ala Gin Ser Ser Gin Asn Gin Asn Ser Ser Ala Ser Ser Ser 
25 30 35 

tct tea tec tea gcg gaa tea age ace tct tea tec tec tec gat gaa 259 
Ser Ser Ser Ser Ala Glu Ser Ser Thr Ser Ser Ser Ser Ser Asp Glu 
40 45 50 

cag cgc ate gtc gcc etc aac ace ggt cag ttg gac aac etc etc ctt 307 
Gin Arg lie Val Ala Leu Asn Thr Gly Gin Leu Asp Asn Leu Leu Leu 
55 60 65 

etc ggc ate acc cca gtg ggc gtc gcc get gca aaa aac tct gac ctg 355 
Leu Gly lie Thr Pro Val Gly Val Ala Ala 'Ala Lys Asn Ser Asp Leu 
70 75 80 85 

ate cca cag ttc etc aag gat cgc ttc ggt gca gac atg gac ttg gac 403 
lie Pro Gin Phe Leu Lys Asp Arg Phe Gly Ala Asp Met Asp Leu Asp 
90 95 100 

age ate gcc gac tgc ggt etc cgc caa tct cca gac ate gaa gcc ate 451 
Ser lie Ala Asp Cys Gly Leu Arg Gin Ser Pro Asp lie Glu Ala lie 
105 110 115 

gcg aac etc aac ccc acc ctg ate tgc gca aac tec cgc gcc gac gaa 499 
Ala Asn Leu .Asn Pro Thr Leu lie Cys Ala Asn Ser Arg Ala Asp Glu 
120 . . . 125 . . 130 

gag gtc etc aac aaa etc cgc acg ate gcc ccc gtg gtc acc ggc gaa 547 
Glu Val Leu Asn Lys Leu Arg Thr lie Ala Pro Val Val Thr Gly Glu 
135 140 145 

ggt ggc ggt gaa aac tgg aag caa gac etc etc acc ate gca gag gca 5 95 
Gly Gly Gly Glu Asn Trp Lys Gin Asp Leu Leu Thr lie Ala Glu Ala 
150 155 160 165 

gca ggc cag aag gaa aag get gaa acc etc ctg aaa tea tac gag gac 643 
Ala Gly Gin Lys Glu Lys Ala Glu Thr Leu Leu Lys Ser Tyr Glu Asp 
170 175 180 

tea gca gcc gaa ate gcc gca aac cag cct gcg aac cca cca acc gtt 691 
Ser Ala Ala Glu lie Ala Ala Asn Gin Pro Ala Asn Pro Pro Thr Val 
185 190 195 

tec ttc ctg cgc acc aaa gat cag gaa ttc cag atg tac ggc gca caa 739 
Ser Phe Leu Arg Thr Lys Asp Gin Glu Phe Gin Met Tyr Gly Ala Gin 
200 205 210 

tec atg gcc gga acg gtt get gcc gat tgc ggt tac gcc cgc cca gaa 787 
Ser Met Ala Gly Thr Val Ala Ala Asp Cys Gly Tyr Ala Arg Pro Glu 
215 220 225 

aac cag cag ttc acc gac acg gca ggt caa gac etc tec get gag etc 835 
Asn Gin Gin Phe Thr Asp Thr Ala Gly Gin Asp Leu Ser Ala Glu Leu 
230 235 240 245 

att gcc caa get gat gcc gac tgg ctt ttc tac ggc ate aaa gaa ggc 883 
lie Ala Gin Ala Asp Ala Asp Trp Leu Phe Tyr Gly lie Lys Glu Gly 
250 255 260 
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aac ate aac cct gaa gac acc cca ttg tgg act tea etc aaa gcg gtt 931 
Asn lie Asn Pro Glu Asp Thr Pro Leu Trp Thr Ser Leu Lys Ala Val 
265 270 275 

cag tec aac caa gca ate cca gtt gac ggc gat tec tgg tac etc aac 979 
Gin Ser Asn Gin Ala lie Pro Val Asp Gly Asp Ser Trp Tyr Leu Asn 
280 285 290 

gca tec etc gtg teg get gaa ate ate etc caa ggc etc aaa gac aac 1027 
Ala Ser Leu Val Ser Ala Glu lie lie Leu Gin Gly Leu Lys Asp Asn 
295 300 305 

gtc acc gtc taagccgat't taagggcetc aaa 1059 

Val Thr Val 

310 



<210> 348 
<211> 312 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 348 

Met Lys lie Ser Arg Arg Ala Phe Leu Gly Thr Leu Leu Gly Ala Thr 
1 5 10 15 

Thr Leu Ala Val Thr Ala. Cys Ala Gin Ser Ser Gin Asn Gin Asn Ser 
20 25 30 

Ser Ala Ser Ser Ser Ser Ser Ser Ser Ala Glu Ser Ser Thr Ser Ser 
35 40 45 

Ser Ser Ser Asp Glu Gin Arg lie Val Ala Leu Asn Thr Gly Gin Leu 
50 55 60 

Asp Asn Leu Leu Leu Leu Gly lie Thr Pro Val Gly Val Ala Ala Ala 
65 70 75 80 

Lys Asn Ser Asp Leu lie Pro Gin Phe Leu Lys Asp Arg Phe Gly Ala 
85 90 95 

Asp Met Asp Leu Asp Ser lie Ala Asp Cys Gly Leu Arg Gin Ser Pro 
100 105 110 

Asp lie Glu Ala lie Ala Asn Leu Asn Pro Thr Leu lie Cys Ala Asn 
115 120 125 

Ser Arg Ala Asp Glu Glu Val Leu Asn Lys Leu Arg Thr lie Ala Pro 
130 135 140 

Val Val Thr Gly Glu Gly Gly Gly Glu Asn Trp Lys Gin Asp Leu Leu 
145 150 155 160 

Thr lie Ala Glu Ala Ala Gly Gin Lys Glu Lys Ala Glu Thr Leu Leu 
165 170 175 

Lys Ser Tyr Glu Asp Ser Ala Ala Glu lie Ala Ala Asn Gin Pro Ala 
180 * 185 190 



Asn Pro Pro Thr Val Ser Phe Leu Arg Thr Lys Asp Gin Glu Phe Gin 
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195 200 205 

Met Tyr Gly Ala Gin Ser Met Ala Gly Thr Val Ala Ala Asp Cys Gly 
210 * 215 220 

Tyr Ala Arg Pro Glu Asn Gin Gin Phe Thr Asp Thr Ala Gly Gin Asp 
225 230 235 240 

Leu Ser Ala Glu Leu lie Ala Gin Ala Asp Ala Asp Trp Leu Phe Tyr 
245 250 255 

Gly lie Lys Glu Gly Asn lie Asn Pro Glu Asp Thr Pro Leu Trp Thr 
260 265 270 

Ser Leu Lys Ala Val Gin Ser Asn Gin Ala lie Pro Val Asp Gly Asp 
275 280 285 

Ser Trp Tyr Leu Asn Ala Ser Leu Val Ser Ala Glu lie lie Leu Gin 
290 295 300 

Gly Leu Lys Asp Asn Val Thr Val 
305 310 



<210> 349 
<211> 1071 
<212> DNA 

<213> Corynebacterium glutamicum 

<220>. 
<221> CDS 

<222> (101) . . (1048) 
<223> RXA01620 

<400> 349 

cggccgagca gtaaacttgc aggtcaatgc aactttttaa ccgtagaaag ttatggccaa 60 

agactggcaa taggttaaga acttgcgtta ggatagccta atg caa tct att cga 115 

Met Gin Ser lie Arg 
1 5 

acg acc ttc agg teg ctt tea cgc age gca gtt ate gtg ggt ace gtt 163 
Thr Thr Phe Arg Ser Leu Ser Arg Ser Ala Val lie Val Gly Thr Val 
10 15 20 

ttg get ttg ggt ate gca gga tgt tec acg gee agt gat gaa gee aca 211 
Leu Ala Leu Gly lie Ala Gly Cys Ser Thr Ala Ser Asp Glu Ala Thr 
25 30 35 

age acc age gac gat gta get gtc ggc ggc cgc eta ttt tct aca gcg 259 
Ser Thr Ser Asp Asp Val Ala Val Gly Gly Arg Leu Phe Ser Thr Ala 
40 45 50 

gat tec gee acc gec get ctg gga age gac gee gaa cca ggc caa ttc 3 07 
Asp Ser Ala Thr Ala Ala Leu Gly Ser Asp Ala Glu Pro Gly Gin Phe 
55 60 65 

ccc cgc acc gtt gtg cat tea cgc ggc gaa act acc ctt gag cag cag 355 
Pro Arg Thr Val Val His Ser Arg Gly Glu Thr Thr Leu Glu Gin Gin 
70 75 80 85 
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cca caa cga gtc gtg gtt etc gac age ggt gaa ate gac cag gtt ttg 403 
Pro Gin Arg Val Val Val Leu Asp Ser Gly Glu lie Asp Gin Val Leu 
90 95 100 

age etc ggc gtg act ccc gtc ggc ate gec age ccg aaa gac gec tec 451 
Ser Leu Gly Val Thr Pro Val Gly lie Ala Ser Pro Lys Asp Ala Ser 
105 110 115 

age cag ccc get tac etc gaa aat cag ctg gca gat gta caa act gtg 499 
Ser Gin Pro Ala Tyr Leu Glu Asn Gin Leu Ala Asp Val Gin Thr Val 
120 125 130 

ggc acc acg agt gag etc aat ttc gaa gec ate gec gec etc aag cct 547 
Gly Thr Thr Ser Glu Leu Asn Phe Glu Ala lie Ala Ala Leu Lys Pro 
135 140 145 

gac ctg att ctg ggc age aag ctg cgc gtc gac gaa tec tac gat cag 595 
Asp Leu lie Leu Gly Ser Lys Leu Arg Val Asp Glu Ser Tyr Asp Gin 
150 155 160 165 

etc tec caa ate gca cca acc gtg ctg agt att cgc ccc gga ttc ccc 643 
Leu Ser Gin lie Ala Pro Thr Val Leu Ser lie Arg Pro Gly Phe Pro 
170 175 180 

tgg aag gaa aac ttc etc etc acc gee gac gcg etc ggt etc gag ggc 691 
Trp Lys Glu Asn Phe Leu Leu Thr Ala Asp Ala Leu Gly Leu Glu Gly 
185 190 195 

aaa gee gtc gag gtt etc aac gag tac caa acc cat gtc gat gca gtc 739 
Lys Ala Val Glu Val Leu Asn Glu Tyr Gin Thr His Val Asp Ala Val 
200 205 210 

cgc gag acc ate gac ggc age cca gaa ate tea etc gtc cgc ttc atg 787 
Arg Glu Thr lie Asp Gly Ser Pro Glu lie Ser Leu Val Arg Phe Met 
215 220 225 

cct ggt cgc acc cgc ctg tac gga aac etc tct ttc ate ggt gca ate 835 
Pro Gly Arg Thr Arg Leu Tyr Gly Asn Leu Ser Phe lie Gly Ala lie 
230 235 240 245 

ctt aag gac ctg ggg ctt tct cgc cca gag ate caa aat ate gac gat 883 
Leu Lys Asp Leu Gly Leu Ser Arg Pro Glu lie Gin Asn lie Asp Asp 
250 255 260 

ctt gec gtg gag ate tec ccc gaa aac ate acc gat gee aac ggc gac 931 
Leu Ala Val Glu lie Ser Pro Glu Asn lie Thr Asp Ala Asn Gly Asp 
265 270 275 

tgg att ttc tac tec acc tac ggc aag ccc gag gee acc gag cag gac 979 
Trp lie Phe Tyr Ser Thr Tyr Gly Lys Pro Glu Ala Thr Glu Gin Asp 
280 285 290 

aac att ttg tec aac gag ctg tgg cac aac ctt ccc cgc cgt cca aga 1027 
Asn lie Leu Ser Asn Glu Leu Trp His Asn Leu Pro Arg Arg Pro Arg 
295 300 305 

agg tea tgc cct gga ggt caa tgacgagagc tggttcatgg ggt 1071 
Arg Ser Cys Pro Gly Gly Gin 
310 315 
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<210> 350 
<211> 316 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 350 

Met Gin Ser lie Arg Thr Thr Phe Arg Ser Leu Ser Arg Ser Ala Val 
15 10 15 

lie Val Gly Thr Val Leu Ala Leu Gly lie Ala Gly Cys Ser Thr Ala 
20 25 30 

Ser Asp Glu Ala Thr Ser Thr Ser Asp Asp Val Ala Val Gly Gly Arg 
35 40 45 

Leu Phe Ser Thr Ala Asp Ser Ala Thr Ala Ala Leu Gly Ser Asp Ala 
50 55 60 

Glu Pro Gly Gin Phe Pro Arg Thr Val Val His Ser Arg Gly Glu Thr 
65 70 75 80 

Thr Leu Glu Gin Gin Pro Gin Arg Val Val Val Leu Asp Ser Gly Glu 
85 90 95 

lie Asp Gin Val Leu Ser Leu Gly Val Thr Pro Val Gly lie Ala Ser 
100 105 110 

Pro Lys Asp Ala Ser Ser Gin Pro Ala Tyr Leu Glu Asn Gin Leu Ala 
115 120 125 

Asp Val Gin Thr Val Gly Thr Thr Ser Glu Leu Asn Phe Glu Ala lie 
130 135 140 

Ala Ala Leu Lys Pro Asp Leu lie Leu Gly Ser Lys Leu Arg Val Asp 
145 150 155 160 

Glu Ser Tyr Asp Gin Leu Ser Gin lie Ala Pro Thr Val Leu Ser lie 
165 170 175 

Arg Pro Gly Phe Pro Trp Lys Glu Asn Phe Leu Leu Thr Ala Asp Ala 
180 185 190 

Leu Gly Leu Glu Gly Lys Ala Val Glu Val Leu Asn Glu Tyr Gin Thr 
195 200 205 

His Val Asp Ala Val Arg Glu Thr lie Asp Gly Ser Pro Glu lie Ser 
210 215 220 

Leu Val Arg Phe Met Pro Gly Arg Thr Arg Leu Tyr Gly Asn Leu Ser 
225 230 235 240 

Phe lie Gly Ala lie Leu Lys Asp Leu Gly Leu Ser Arg Pro Glu lie 
245 250 255 

Gin Asn lie Asp Asp Leu Ala Val Glu lie Ser Pro Glu Asn lie Thr 
260 265 270 

Asp Ala Asn Gly Asp Trp lie Phe Tyr Ser Thr Tyr Gly Lys Pro Glu 
275 280 285 



Ala Thr Glu Gin Asp Asn lie Leu Ser Asn Glu Leu Trp His Asn Leu 
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290 



295 



300 



Pro Arg Arg Pro Arg Arg Ser Cys Pro Gly Gly Gin 
305 310 315 



<210> 351 
<211> 915 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (892) 

<223> RXA02052 

<400> 351 

cctcggcgtc gcactccttc taagctcctg ttcttcaaca tcttccgatg aatcaatcca 60 

acctgaagtt gccagcactg gatattcagt ggagcacgca atg ggc acc acc gaa 115 

Met Gly Thr Thr Glu 
1 5 

ate cct gaa acc cca acg cgt gtg gtc gtc att gat tec cca cac etc 163 
lie Pro Glu Thr Pro Thr Arg Val Val Val lie Asp Ser Pro His Leu 
10 15 20 

gac gca ctt ttg get . ttg gga att act cca gtc gga get acg gaa tct 211 
Asp Ala Leu Leu Ala Leu Gly lie Thr Pro Val Gly Ala Thr^Glu Ser 
25 30 35 

gga tec gaa aat ggt ttc ccc gec tac ttg get gac gag eta aaa gac 259 
Gly Ser Glu Asn Gly Phe Pro Ala Tyr Leu Ala Asp Glu Leu Lys Asp 
40 45 50 

acc gaa tct gtt ggg ctg aca tct gag cca aat ttg gaa aag ate gee 307 
Thr Glu Ser Val Gly Leu Thr Ser Glu Pro Asn Leu Glu Lys lie Ala 
55 60 65 

gca ctg gat ccg gat ttg ate att ggc gca aag gtc cgc cac gag get 355 
Ala Leu Asp Pro Asp Leu lie lie Gly Ala Lys Val Arg His Glu Ala 
70 75 80 85 

att tat gat cag ctt tea gac ate gca cca acc gtg atg tec gaa ggt 403 
lie Tyr Asp Gin Leu Ser Asp lie Ala Pro Thr Val Met Ser Glu Gly 
90 95 100 

tec ggc aca aac tgg aat gaa cag gca gaa ate act gcg gca gca gta 451 
Ser Gly Thr Asn Trp Asn Glu Gin Ala Glu lie Thr Ala Ala Ala Val 
105 110 115 

aac aag tct gat gag atg gac aaa ctg ate tea gac ttg gac acc cgt 499 
Asn Lys Ser Asp Glu Met Asp Lys Leu lie Ser Asp Leu Asp Thr Arg 
120 125 130 

gee aca gag ctt ggt gaa gag ate ggt get gac gga caa acc get tea 547 
Ala Thr Glu Leu Gly Glu Glu lie Gly Ala Asp Gly Gin Thr Ala Ser 
135 . 140 145 

atg gtt cga ttc cgc acg gac aac ttc agg etc tat ggt ccc gag acc 595 
Met Val Arg Phe Arg Thr Asp Asn Phe Arg Leu Tyr Gly Pro Glu Thr 
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150 155 160 165 

ttc tct ggt tea gtt ctg gaa caa gtt gga ttt gac ctg ggg gaa cgt 643 
Phe Ser Gly Ser Val Leu Glu Gin Val Gly Phe Asp Leu Gly Glu Arg 
170 175 180 

gat tgg aat gag tac tec atg atg gag eta tec tea gaa aac ttt ggg 691 
Asp Trp Asn Glu Tyr Ser Met Met Glu Leu Ser Ser Glu Asn Phe Gly 
185 190 195 

cag ate gat gga gac ctt att ttc tac acc ate cca gga tec cct gaa 739 
Gin lie Asp Gly Asp Leu lie Phe Tyr Thrlle Pro Gly Ser Pro Glu 
200 205 210 

gca acc act tat cca aag att tec gaa ctg tgg gtt gat tea cca gca 787 
Ala Thr Thr Tyr Pro Lys lie Ser Glu Leu Trp Val Asp Ser Pro Ala 
215 220 225 

gtt egg caa ggt aga act tac gag ttt gaa gac gaa acc tgg atg gtc 835 
Val Arg Gin Gly Arg Thr Tyr Glu Phe Glu Asp Glu Thr Trp Met Val 
230 235 240 245 

ggc ate ggt gta tta ggt gec aat gaa ate ttg gat gac ctg gaa gaa 883 
Gly lie Gly Val Leu Gly Ala Asn Glu lie Leu Asp Asp Leu Glu Glu 
250 255 260 

act ctg age tagtttcctt taggecaage aac 915 
Thr Leu Ser 



<210> 352 
<211> 264 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 352 

Met Gly Thr Thr Glu lie Pro Glu Thr Pro Thr Arg Val Val Val lie 
15 10 15 

Asp Ser Pro His Leu Asp Ala Leu Leu Ala Leu Gly lie Thr Pro Val 
20 25 30 

Gly Ala Thr Glu Ser Gly Ser Glu Asn Gly Phe Pro Ala Tyr Leu Ala 
35 40 45 

Asp Glu Leu Lys Asp Thr Glu Ser Val Gly Leu Thr Ser Glu Pro Asn 
50 55 60 

Leu Glu Lys lie Ala Ala Leu Asp Pro Asp Leu lie lie Gly Ala Lys 
65 70 75 80 

Val Arg His Glu Ala lie Tyr Asp Gin Leu Ser Asp lie Ala Pro Thr 
85 90 95 

Val Met Ser Glu Gly Ser Gly Thr Asn Trp Asn Glu Gin Ala Glu lie 
100 105 110 

Thr Ala Ala Ala Val Asn Lys Ser Asp Glu Met Asp Lys Leu lie Ser 
115 120 125 
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Asp Leu Asp Thr 
130 

Gly Gin Thr Ala 
145 

Tyr Gly Pro Glu 



Asp Leu Gly Glu 
180 

Ser Glu Asn Phe 
195 

Pro Gly Ser Pro 
210 

Val Asp Ser Pro 
225 

Glu Thr Trp Met 



Asp Asp Leu Glu 
260 



Arg Ala Thr Glu 
135 

Ser Met Val Arg 
150 

Thr Phe Ser Gly 
165 

Arg Asp Trp Asn 



Gly Gin lie Asp 
200 

Glu Ala Thr Thr 
215 

Ala Val Arg Gin 
230 

Val Gly lie Gly 
245 

Glu Thr Leu Ser 



Leu Gly Glu Glu 
140 

Phe Arg Thr Asp 
155 

Ser Val Leu Glu 
170 

Glu Tyr Ser Met 
185 

Gly Asp Leu lie 



Tyr Pro Lys lie 
220 

Gly Arg Thr Tyr 
235 

Val Leu Gly Ala 
250 



lie Gly Ala Asp 



Asn Phe Arg Leu 
160 

Gin Val Gly Phe 
175 

Met Glu *Leu Ser 
190 

Phe Tyr Thr lie 
205 

Ser Glu Leu Trp 



Glu Phe Glu Asp 
240 

Asn Glu lie Leu 
255 



<210> 353 * 
<211> 1200 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1177) 
<223> RXA00372 

<400> 353 

gcagacattt ccataagtcc tgcgaaatgc gcccattcat gtaaagatgt tatttcctcc 60 



cccaaacact ccttaaaatt tcaagaaggg ccttattttc atg tct teg aag cac 

Met Ser Ser Lys His 
1 5 



115 



cct ttg aag cgc act gec gtt act gtt ttt gca etc ggc get tec get 
Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala Leu Gly Ala Ser Ala 
10 15 20 



163 



get etc etc gtg get tgc tct gaa cct tct gag gac gtt tec acc gca 
Ala Leu Leu Val Ala Cys Ser Glu Pro Ser Glu Asp Val Ser Thr Ala 
25 30 35 



211 



gag acc acc act gca age tct tec get aac gca tec gat gca gec ggt 
Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala Ser Asp Ala Ala Gly 
40 45 50 



259 



gaa aaa gta acc ate acc gtc tac acc tct gag cct gag gaa aag gtc 
Glu Lys Val Thr lie Thr Val Tyr Thr Ser Glu Pro Glu Glu Lys Val 
55 60 65 



307 
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gat gag ate aac aag gcg ttc atg gaa gec aac cca gat att gag gtt 355 
Asp Glu lie Asn Lys Ala Phe Met Glu Ala Asn Pro Asp lie Glu Val 
70 75 80 85 

gag gtg tac cgc get ggt act ggc gat ctg act get cgc att gaa get 403 
Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr Ala Arg lie Glu Ala 
90 95 100 

gaa aag gca tec ggt tct ate gag get gat gtg ttg tgg get gcg gat 451 
Glu Lys Ala Ser Gly Ser lie Glu Ala Asp Val Leu Trp Ala Ala Asp 
105 110 115 

get gca ace ttt gaa act tat gca gca cag ggc gac ctt gca gag ctg 499 
Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly Asp Leu Ala Glu Leu 
120 125 130 

gaa gat gtt gag act tec gac ate att gaa gag get ctg gat get gag 547 
Glu Asp Val Glu Thr Ser Asp lie lie Glu Glu Ala Leu Asp Ala Glu 
135 140 145 

aac ttt tat gta ggc ace cgc ate ate cca ace gtg att gca tac aac 595 
Asn Phe Tyr Val Gly Thr Arg lie lie Pro Thr Val lie Ala Tyr Asn 
150 155 160 165 

act gaa gtt gtt gat cag get gag ctt cct acg tct tgg get gat ctg 643 
Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr Ser Trp Ala Asp Leu 
170 175 180 

act gat cct aag tat gca ggc caa ctg gtc atg ccg gat cca get gtg 691 
Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met Pro Asp Pro Ala Val 
185 190 195 

tct ggt get gca gee ttc aat get tct gtg tgg aag aac gac cct gcg 739 
Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp Lys Asn Asp Pro Ala 
200 205 210 

ctt ggc gaa gee tgg ate ace gee ttg ggt gaa aac caa cca atg ate 787 
Leu Gly Glu Ala Trp lie Thr Ala Leu Gly Glu Asn Gin Pro Met lie 
215 220 225 

get cag tec aac ggc cca ace tec cag gag ate get ggc ggt ggc cac 83 5 
Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu lie Ala Gly Gly Gly His 
230 235 240 245 

cca gtg ggc ate gtg gtg gac tac ttg gtg cgc gac ttg get get get 883 
Pro Val Gly lie Val Val Asp Tyr Leu Val Arg Asp Leu Ala Ala Ala 
250 255 260 

gga tct cca ate gac ace ate tac gca teg gag ggt tct cct tac ate 931 
Gly Ser Pro lie Asp Thr lie Tyr Ala Ser Glu Gly Ser Pro Tyr lie 
265 270 275 

act gag cct gca ggt gtg ttc get gat tct gaa aag aag gaa gca gee 979 
Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu Lys Lys Glu Ala Ala 
280 285 290 

gag cgc tac ate aac ttc ctg ctg tct gtt gaa ggc cag gaa ate gca 1027 
Glu Arg Tyr lie Asn Phe Leu Leu Ser Val Glu Gly Gin Glu lie Ala 
295 300 305 

gtt gag cag gca tac ctg cca gtg cgt gaa gat gtc gga act cca gag 1075 
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Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp Val Gly Thr Pro Glu 
310 315 320 325 

ggc acc ccc gag ttg get gac ate gag etc atg ace cct gac ctg gag 1123 
Gly Thr Pro Glu Leu Ala Asp lie Glu Leu Met Thr Pro Asp Leu Glu 
330 335 340 

gtt gta acc get gat aag gcg get get gtt gag ttc ttc caa aac gca 1171 
Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu Phe Phe Gin Asn Ala 
345 350 355 

atg aac tagttttcct atgcagttat etc 1200 
Met Asn 



<210> 354 
<211> 359 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 354 

Met Ser Ser Lys His Pro Leu Lys Arg Thr Ala Val Thr Val Phe Ala 
1 5 10 15 

Leu Gly Ala Ser Ala Ala Leu Leu Val Ala Cys S er Glu Pro Ser Glu 
20 25 30 

Asp Val Ser Thr Ala Glu Thr Thr Thr Ala Ser Ser Ser Ala Asn Ala 
35 40 45 

Ser Asp Ala Ala Gly Glu Lys Val Thr lie Thr Val Tyr Thr Ser Glu 
50 55 60 

Pro Glu Glu Lys Val Asp Glu lie Asn Lys Ala Phe Met Glu Ala Asn 
65 70 75 80 

Pro Asp lie Glu Val Glu Val Tyr Arg Ala Gly Thr Gly Asp Leu Thr 
85 90 95 

Ala Arg lie Glu Ala Glu Lys Ala Ser Gly Ser lie Glu Ala Asp Val 
100 105 110 

Leu Trp Ala Ala Asp Ala Ala Thr Phe Glu Thr Tyr Ala Ala Gin Gly 
115 120 125 

Asp Leu Ala Glu Leu Glu Asp Val Glu Thr Ser Asp lie lie Glu Glu 
130 135 140 

Ala Leu Asp Ala Glu Asn Phe Tyr Val Gly Thr Arg lie lie Pro Thr 
145 150 155 160 

Val lie Ala Tyr Asn Thr Glu Val Val Asp Gin Ala Glu Leu Pro Thr 
165 170 175 

Ser Trp Ala Asp Leu Thr Asp Pro Lys Tyr Ala Gly Gin Leu Val Met 
180 185 190 



Pro Asp Pro Ala Val Ser Gly Ala Ala Ala Phe Asn Ala Ser Val Trp 
195 200 205 
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Lys Asn Asp Pro Ala Leu Gly Glu Ala Trp lie Thr Ala Leu Gly Glu 
210 215 220 

Asn Gin Pro Met He Ala Gin Ser Asn Gly Pro Thr Ser Gin Glu He 
225 230 235 240 

Ala Gly Gly Gly His Pro Val Gly He Val Val Asp Tyr Leu Val Arg 
245 250 255 

Asp Leu Ala Ala Ala Gly Ser Pro He Asp Thr He Tyr Ala Ser Glu 
260 265 270 

Gly Ser Pro Tyr He Thr Glu Pro Ala Gly Val Phe Ala Asp Ser Glu 
275 280 285 

Lys Lys Glu Ala Ala Glu Arg Tyr He Asn Phe Leu Leu Ser Val Glu 
290 295 300 

Gly Gin Glu He Ala Val Glu Gin Ala Tyr Leu Pro Val Arg Glu Asp 
305 310 315 320 

Val Gly Thr Pro Glu Gly Thr Pro Glu Leu Ala Asp He Glu Leu Met 
325 330 335 

Thr Pro Asp Leu Glu Val Val Thr Ala Asp Lys Ala Ala Ala Val Glu 
340 345 350 

Phe Phe Gin Asn Ala Met Asn 
3 55 



<210> 355 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXA00088 

<400> 355 

gctgtgttac tttcatcttt aggtaaccta ccctcactaa agctctggga atactctggc 60 

agttttggtg gattattttt atagactttc aaaggacgac atg gtg aaa aac cga 115 

Met Val Lys Asn Arg 
1 5 

ttc aag eta gtt tea ate gca act gtt gcg gee ctg gcg etc gtt ggc 163 
Phe Lys Leu Val Ser He Ala Thr Val Ala Ala Leu Ala Leu Val Gly 
10 15 20 

tgc tct tec acc gac age ace tct tec gag tct tct tec get gca gag 211 
Cys Ser Ser Thr Asp Ser Thr Ser Ser Glu Ser Ser Ser Ala Ala Glu 
25 30 35 

tea acc get gca get age acc ctg act ate gaa gac aac cac ggc acc 259 
Ser Thr Ala Ala Ala Ser Thr Leu Thr He Glu Asp Asn His Gly Thr 
40 45 50 

gaa ggg ate tec ctg cca ate gag ggc gtc get gcg acc gac aac cgc 307 
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Glu Gly lie Ser Leu Pro lie Glu Gly Val Ala Ala Thr Asp Asn Arg 
55 60 65 

gca ttc gaa ctg ctt gat cgc tgg ggt gta gag etc gtt gca get cca 355 

Ala Phe Glu Leu Leu Asp Arg Trp Gly Val Glu Leu Val Ala Ala Pro 
70 75 80 85 

ctt cag ctg gtt cca ttt acc gtt acg ggc tac acc gaa gag ggc ggc 403 

Leu Gin Leu Val Pro Phe Thr Val Thr Gly Tyr Thr Glu. Glu Gly Gly 

90 95 100 

gtc get aac ctt ggc tec cac cgc gag cca gac ctg gaa gca ctt get 451 

Val Ala Asn Leu Gly Ser His Arg Glu Pro Asp Leu Glu Ala Leu Ala 
105 110 115 

get gca cag cct tec ctg ate ate aac ggc cag cgc ttc get cag tac 499 

Ala Ala Gin Pro Ser Leu lie lie Asn Gly Gin Arg Phe Ala Gin Tyr 
120 125 130 

tac gat gac ate att gee ctg aac cct gac gca acc gtt gtt gag eta 547 

Tyr Asp Asp lie lie Ala Leu Asn Pro Asp Ala Thr Val Val Glu Leu 
135 140 145 

gac cca cgc gat ggc gag cca ctt gac cag gag ctt ate cgc cag get 595 

Asp Pro Arg Asp Gly Glu Pro Leu Asp Gin Glu Leu lie Arg Gin Ala 
150 155 160 165 

gaa acc etc ggt gag ate ttc ggc gaa gaa gaa gat get gca aag ate 643 

Glu Thr Leu Gly Glu lie Phe Gly* Glu Glu Glu Asp Ala Ala Lys lie 

170 175 180 

gtt get gat ttc gag tec gca ctt gag cgc get aag acc gca tac gca 691 

Val Ala Asp Phe Glu Ser Ala Leu Glu Arg Ala Lys Thr Ala Tyr Ala 
185 190 195 

gca ate tec gac cag acc gtc atg gca gtt aac gtt tec ggc gga aac 739 

Ala lie Ser Asp Gin Thr Val Met Ala Val Asn Val Ser Gly Gly Asn 
200 205 210 

att ggc tac ate get cct tec gtt gga cgc acc tac ggt cca ate ttc 787 

lie Gly Tyr lie Ala Pro Ser Val Gly Arg Thr Tyr Gly Pro lie Phe 
215 220 225 

gac ctg gtt gga etc acc cca gca etc gag gtt ggc aac gcg tec tec 835 

Asp Leu Val Gly Leu Thr Pro Ala Leu Glu Val Gly Asn Ala Ser Ser 
230 235 240 245 

gac cac gag ggc gac gac att aac gtc gaa gca ate gca get gca aac 883 

Asp His Glu Gly Asp Asp lie Asn Val Glu Ala lie Ala Ala Ala Asn 

250 255 260 

cca gac ctg ate ctg gtc atg gac cgc gat ggt ggc acc age acc cgc 931 

Pro Asp Leu lie Leu Val Met Asp Arg Asp Gly Gly Thr Ser Thr Arg 
265 270 275 

aac gaa get gat tac gtt cca gca gag cag ate gtc tec gac aat gaa 979 

Asn Glu Ala Asp Tyr Val Pro Ala Glu Gin lie Val Ser Asp Asn Glu 
280 285 290 

gca ctg gca aac gtc aag get gtc acc gac gga tac gtt tac tac gca 1027 

Ala Leu Ala Asn Val Lys Ala Val Thr Asp Gly Tyr Val Tyr Tyr Ala 
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295 300 305 

cct gca gat acc tac acc aac gaa aac ate ate ace tac ace gag ate 1075 
Pro Ala Asp Thr Tyr Thr Asn Glu Asn lie lie Thr Tyr Thr Glu lie 
310 315 320 325 

etc aac ggc atg gca gat atg ttc gag aag gca get cag taggggatcg 1124 
Leu Asn Gly Met Ala Asp Met Phe Glu Lys Ala Ala Gin 
330 335 

atcccacact gac 1137 



<210> 356 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 356 

Met Val Lys Asn Arg Phe Lys Leu Val Ser lie Ala Thr Val Ala Ala 
15 10 15 

Leu Ala Leu Val Gly Cys Ser Ser Thr Asp Ser Thr Ser Ser Glu Ser 
20 25 30 

Ser Ser Ala Ala Glu Ser Thr Ala Ala Ala Ser Thr Leu Thr lie Glu 
35 40 45 

Asp Asn His Gly Thr Glu Gly lie Ser Leu Pro lie Glu Gly Val Ala 
50 55 60 

Ala Thr Asp Asn Arg Ala Phe Glu Leu Leu Asp Arg Trp Gly Val Glu 
65 70 75 80 

Leu Val Ala Ala Pro Leu Gin Leu Val Pro Phe Thr Val Thr Gly Tyr 
85 90 95 

Thr Glu Glu Gly Gly Val Ala Asn Leu Gly Ser His Arg Glu Pro Asp 
100 105 110 

Leu Glu Ala Leu Ala Ala Ala Gin Pro Ser Leu lie lie Asn Gly Gin 
115 120 125 

Arg Phe Ala Gin Tyr Tyr Asp Asp lie lie Ala Leu Asn Pro Asp Ala 
130 135 140 

Thr Val Val Glu Leu Asp Pro Arg Asp Gly Glu Pro Leu Asp Gin Glu 
145 150 155 160 

Leu lie Arg Gin Ala Glu Thr Leu Gly Glu lie Phe Gly Glu Glu Glu 
165 170 175 

Asp Ala Ala Lys lie Val Ala Asp Phe Glu Ser Ala Leu Glu Arg Ala 
180 185 190 

Lys Thr Ala Tyr Ala Ala lie Ser Asp Gin Thr Val Met Ala Val Asn 
195 200 205 



Val Ser Gly Gly Asn lie Gly Tyr lie Ala Pro Ser Val Gly Arg Thr 
210 215 220 
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Tyr Gly Pro lie 
225 

Gly Asn Ala Ser 



lie Ala Ala Ala 
260 

Gly Thr Ser Thr 
275 

Val Ser Asp Asn 
290 

Tyr Val Tyr Tyr 
305 

Thr Tyr Thr Glu 



Phe Asp Leu Val 
230 

Ser Asp His Glu 
245 

Asn Pro Asp Leu 



Arg Asn Glu Ala 
280 

Glu Ala Leu Ala 
295 

Ala Pro Ala Asp 
310 

lie Leu Asn Gly 
325 



Gly Leu Thr Pro 
235 

Gly Asp Asp lie 
250 

lie Leu Val Met 
265 

Asp Tyr Val Pro 



Asn Val Lys Ala 
300 

Thr Tyr Thr Asn 
315 

Met Ala Asp Met 
330 



Ala Leu Glu Val 
240 

Asn Val Glu Ala 
255 

Asp Arg Asp Gly 
270 

Ala Glu Gin lie 
285 

Val Thr Asp Gly 



Glu Asn lie lie 
320 

Phe Glu Lys Ala 
335 



Ala Gin 



<210> 357 
<211> 1233 
<212> DNA 

<213> Corynebacterium glutamicum - 

<220> 
<221> CDS 

<222> (101) . . (1210) 
<223> RXS00156 

<400> 357 

accgagagcg tggtacgcct catttagttt cctcctatga atcttgatgt ggttcatgcg 60 

tttttatgca atatcaacca aaagttggta cgatcctcat atg aat gaa cgc aca 115 

Met Asn Glu Arg Thr 
1 5 

teg gat gca ttt gac gec etc ctt gtg etc tec ttc ggt ggt ccc gaa 163 
Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser Phe Gly Gly Pro Glu 
10 15 20 

ggg cac gag gag gtt cgt ccg ttt ttg gag aat gtc act cac gga agg 211 
Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn Val Thr His Gly Arg 
25 ■ 30 35 

ggg att ccg ccg gaa cgt eta gat gaa gtg gcg gtt cat tac cac cac 259 
Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala Val His Tyr His His 
40 45 50 

ttc ggt ggt ate age ccc ate aat gcg ctg aac agg gaa att ate gee 307 
Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn Arg Glu lie lie Ala 
55 60 65 



aat gtg gaa aaa gaa ttg gcg tct cgc gat cac aag ctg cct gtt tat 
Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His Lys Leu Pro Val Tyr 
70 75 80 85 



355 
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ttt ggt aac cgc aac tgg aag ccg ttt gat aat gag gcc get gaa caa 403 
Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn Glu Ala Ala Glu Gin 
90 95 100 

atg get gat gac ggc gtg aaa aac gcg ctg gtg ttg gca act tec get 451 
Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val Leu Ala Thr Ser Ala 
105 110 115 

tgg ggt ggc tac tec ggt tgt egg cag tac cag gaa gat att cag ggc 499 
Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin Glu Asp lie Gin Gly 
120 125 130 

atg ate aag cac ctg gag tct cag ggg cag teg ate acg ttc acc aag 547 
Met lie Lys His Leu Glu Ser Gin Gly Gin Ser lie Thr Phe Thr Lys 
135 140 145 

ctg cgt cag ttc tac gat cac cct cgt ttt gtc tec acc atg get caa 595 
Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val Ser Thr Met Ala Gin 
150 155 160 165 

ttg gtt cag gat tec tac gcg aag ctt ccc gat gag ctg cga gat gag 643 
Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp Glu Leu Arg Asp Glu 
170 175 180 

gcg cgt ctg gtc ttc acc gcg cac tec att cca ctg act gcg gac aat 691 
Ala Arg Leu Val Phe Thr Ala His Ser lie Pro Leu Thr Ala Asp Asn 
185 190 195 



get gcg gga acc cct gag gat ggc tec ttg tat tec aca cag gtc aag 739 
Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr Ser Thr Gin Val Lys 
200 205 210 

gaa gcg tea gca ctg att get gag get gtt ggt gtg tea gat ttt gat 787 
Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly Val Ser Asp Phe Asp 
215 220 225 

gtg gtg tgg cag tec cgc teg ggt age ccg cac act ccg tgg ctg gag 83 5 
Val Val Trp Gin Ser Arg Ser Gly Ser Pro His Thr Pro Trp Leu Glu 
230 235 240 245 

cct gac ate gtg gat cac gca gtg gag etc aac gag aag ggt caa aaa 883 
Pro Asp lie Val Asp His Ala Val Glu Leu Asn Glu Lys Gly Gin Lys 
250 255 260 

gcg etc gtt gtc tgc cct gta ggc ttt att tct gat cat atg gaa gtc 931 
Ala Leu Val Val Cys Pro Val Gly Phe lie Ser Asp His Met Glu Val 
265 270 275 

att tgg gat ctt gat tec gag ctg atg gaa gaa gcc gag aag cgc aac 979 
lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu Ala Glu Lys Arg Asn 
280 285 290 

atg gtg gtc gag cgt gtc get acc gtt ggc ccc acc gat gaa ttc gca 1027 
Met Val Val Glu Arg Val Ala Thr Val Gly Pro Thr Asp Glu Phe Ala 
295 300 305 

gcc ctt gtg gtt gat etc ate gag gag gca gag etc aag cgc gtt ate 1075 
Ala Leu Val Val Asp Leu He Glu Glu Ala Glu Leu Lys Arg Val He 
310 315 320 325 
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gag cgc ctt gga aag ctg cca gca cgc gga agt tec gtc aac ggc gca 112 3 
Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser Ser Val Asn Gly Ala 
330 335 340 

ccg tgt ggc gac ggc tgc tgt ggt acc gec aag cat aaa acc gcg egg 1171 
Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys His Lys Thr Ala Arg 
345 350 355 

gtg aac ccc aac get cgc tea gcg gcg cca get gee aac taggagtgat 122 0 
Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala Ala Asn 
360 365 370 

agtccctcgc aaa 1233 



<210> 358 
<211> 370 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 358 

Met Asn Glu Arg Thr Ser Asp Ala Phe Asp Ala Leu Leu Val Leu Ser 
15 10 15 

Phe Gly Gly Pro Glu Gly His Glu Glu Val Arg Pro Phe Leu Glu Asn 
20 25 30 

Val Thr His Gly Arg Gly lie Pro Pro Glu Arg Leu Asp Glu Val Ala 
35 -~ ^ 40 - 45 

Val His Tyr His His Phe Gly Gly lie Ser Pro lie Asn Ala Leu Asn 
50 55 60 

Arg Glu lie lie Ala Asn Val Glu Lys Glu Leu Ala Ser Arg Asp His 
65 70 75 80 

Lys Leu Pro Val Tyr Phe Gly Asn Arg Asn Trp Lys Pro Phe Asp Asn 
85 90 95 

Glu Ala Ala Glu Gin Met Ala Asp Asp Gly Val Lys Asn Ala Leu Val 
100 105 110 

Leu Ala Thr Ser Ala Trp Gly Gly Tyr Ser Gly Cys Arg Gin Tyr Gin 
115 120 125 

Glu Asp lie Gin Gly Met lie Lys His Leu Glu Ser Gin Gly Gin Ser 
130 135 140 

lie Thr Phe Thr Lys Leu Arg Gin Phe Tyr Asp His Pro Arg Phe Val 
145 150 155 160 

Ser Thr Met Ala Gin Leu Val Gin Asp Ser Tyr Ala Lys Leu Pro Asp 
165 170 175 

Glu Leu Arg Asp Glu Ala Arg Leu Val Phe Thr Ala His Ser lie Pro 
180 185 190 

Leu Thr Ala Asp Asn Ala Ala Gly Thr Pro Glu Asp Gly Ser Leu Tyr 
195 200 205 



Ser Thr Gin Val Lys Glu Ala Ser Ala Leu lie Ala Glu Ala Val Gly 
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210 215 220 

Val Ser Asp Phe Asp Val Val Trp Gin Ser Arg Ser Gly Ser Pro His 
225 230 235 240 

Thr Pro Trp Leu Glu Pro Asp lie Val Asp His Ala Val Glu Leu Asn 
245 250 255 

Glu Lys Gly Gin Lys Ala Leu Val Val Cys Pro Val Gly Phe lie Ser 
260 265 270 

Asp His Met Glu Val lie Trp Asp Leu Asp Ser Glu Leu Met Glu Glu 
275 280 285 

Ala Glu Lys Arg Asn Met Val Val Glu Arg Val Ala Thr Val Gly Pro 
290 295 300 

Thr Asp Glu Phe Ala Ala Leu Val Val Asp Leu lie Glu Glu Ala Glu 
305 310 315 320 

Leu Lys Arg Val lie Glu Arg Leu Gly Lys Leu Pro Ala Arg Gly Ser 
325 330 335 

Ser Val Asn Gly Ala Pro Cys Gly Asp Gly Cys Cys Gly Thr Ala Lys 
340 345 350 

His Lys Thr Ala Arg Val Asn Pro Asn Ala Arg Ser Ala Ala Pro Ala 
355 360 365 

Ala Asn 
370 



<210> 359 
<211> 810 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (787) 

<223> RXS00624 

<400> 359 

tccatgacgt tttgaatgga aaatctccat ttgtggagtt agaagaagac cactagtttt 60 

caacaggacg acaacggccg gacatgcgac aatacaatgc atg tec ggc cgt ctt 115 

Met Ser Gly Arg Leu 
1 5 

ctt gtt tea gtt tct agt att ttc gac cag acc cga teg gcg get gac 163 
Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr Arg Ser Ala Ala Asp 
10 15 20 

agg etc att tea gac ctg cga gee gac ggc ate gag gtc tea tta ctt 211 
Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie Glu Val Ser Leu Leu 
25 30 35 



gtc gca ccc cgc ate gat ggg gac tgg cgt etc gee aaa gac aaa ggg 
Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu Ala Lys Asp Lys Gly 
40 45 50 



259 
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acc etc gcg tgg atg gaa caa caa cgc gaa cgc ggc cac gaa etc ate 3 07 
Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg Gly His Glu Leu lie 
55 60 65 

etc aac ggt ttc gac caa gca gtt cag gga cgt cgc tea gaa ttc gec 355 
.Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg Arg Ser Glu Phe Ala 
70 75 80 85 

aac ctt gaa egg cac gaa gca cgt ctt cgc ctt acc ggt gee att agg 403 
Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu Thr Gly Ala lie Arg 
90 95 100 

caa atg cag aaa att ggc ttc gaa ttc caa ate ttt gec cca cct cgt 451 
Gin Met Gin Lys lie Gly Phe Glu Phe Gin lie Phe Ala Pro Pro Arg 
105 110 115 

tgg aga atg tea gaa ggc acc ttc gcg gta etc cca gaa ttt gat ttc 499 
Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu Pro Glu Phe Asp Phe 
120 125 130 

aac gtc gec gee teg acc agg gga tta cat aac etc gac acc ggc gaa 547 
Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn Leu Asp Thr Gly Glu 
135 140 145 

ttc ttg gcg tgt aga aac etc tec gtg ggt gaa ggt ttt ggt get gca 595 
Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu Gly Phe Gly Ala Ala 
150 . 155 160 . 165 

aaa tgg tgg cgc aag aat gtc ate aag get gtc act cgt gga gcg gaa 643 
Lys Trp Trp Arg Lys Asn Val lie Lys Ala Val Thr Arg Gly Ala Glu 
170 175 180 

aaa gga aat aca gtg cgc ttg tec gca teg gcg cga aat etc acc aac 691 
Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala Arg. Asn Leu Thr Asn 
185 190 195 

cct aaa gtc gca get gac ttc egg gaa get gca tta get gec ttg gat 739 
Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala Leu Ala Ala Leu Asp 
200 205 210 

ttg ggt get cag gtg caa acc tat tct cag gcg gee gca caa ctg gec 787 
Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala Ala Ala Gin Leu Ala 
215 220 225 

tagttgggga ggttcggggc acc 810 



<210> 360 
<211> 229 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 360 

Met Ser Gly Arg Leu Leu Val Ser Val Ser Ser lie Phe Asp Gin Thr 
15 10 15 

Arg Ser Ala Ala Asp Arg Leu lie Ser Asp Leu Arg Ala Asp Gly lie 
20 25 30 

Glu Val Ser Leu Leu Val Ala Pro Arg lie Asp Gly Asp Trp Arg Leu 
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35 40 45 

Ala Lys Asp Lys Gly Thr Leu Ala Trp Met Glu Gin Gin Arg Glu Arg 
50 55 60 

Gly His Glu Leu lie Leu Asn Gly Phe Asp Gin Ala Val Gin Gly Arg 
65 70 75 80 

Arg Ser Glu Phe Ala Asn Leu Glu Arg His Glu Ala Arg Leu Arg Leu 
85 90 95 

Thr Gly Ala He Arg Gin Met Gin Lys He Gly Phe Glu Phe Gin He 
100 105 110 

Phe Ala Pro Pro Arg Trp Arg Met Ser Glu Gly Thr Phe Ala Val Leu 
115 120 125 

Pro Glu Phe Asp Phe Asn Val Ala Ala Ser Thr Arg Gly Leu His Asn 
130 135 140 

Leu Asp Thr Gly Glu Phe Leu Ala Cys Arg Asn Leu Ser Val Gly Glu 
145 150 155 160 

Gly Phe Gly Ala Ala Lys Trp Trp Arg Lys Asn Val He Lys Ala Val 
165 170 175 

Thr Arg Gly Ala Glu Lys Gly Asn Thr Val Arg Leu Ser Ala Ser Ala 
180 . 185 190 

Arg Asn Leu Thr Asn Pro Lys Val Ala Ala Asp Phe Arg Glu Ala Ala 
195 200 205 

Leu Ala Ala Leu Asp Leu Gly Ala Gin Val Gin Thr Tyr Ser Gin Ala 
210 215 220 

Ala Ala Gin Leu Ala 
225 



<210> 361 
<211> 1068 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1045) 
<223> RXA00024 

<400> 361 

ttaagacatc aacatatggc ttgtgctact gaaagatttt tcttctgaaa ttctgtagaa 60 

acgctcctat gctcggggca gtaagttgtg agcataggaa atg gag cac ggc gtg 115 

Met Glu His Gly Val 
1 5 

acc gtt att aaa ggc act gaa ttt gat gtt ttc cca eta aac etc ggt 163 
Thr Val He Lys Gly Thr Glu Phe Asp Val Phe Pro Leu Asn Leu Gly 
10 15 20 

gga aat acc ttt ggc tgg acc teg aat agg gaa cag acc ttc gcg gtt 211 
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Gly Asn Thr Phe Gly Trp Thr Ser Asn Arg Glu Gin Thr Phe Ala Val 
25 30 35 

ttg gat gca ttc gtg gca gcg gga gga aac ttt gtt gac acc gcc gat 259 
Leu Asp Ala Phe Val Ala Ala Gly Gly Asn Phe Val Asp Thr Ala Asp 
40 45 50 

tct tat tct gca tgg gtt gaa ggc aat gag ggt ggc gag teg gag egg 3 07 
Ser Tyr Ser Ala Trp Val Glu Gly Asn Glu Gly Gly Glu Ser Glu Arg 
55 60 65 

gag etc ggc gcg tgg att aag gaa cgt ggc gca gac aag ctg ate att 355 
Glu Leu Gly Ala Trp lie Lys Glu Arg Gly Ala Asp Lys Leu lie lie 
70 75 80 85 

get acc aag tct ggt gcg ttg gag cct gtt get ggt cgt tec cgt gag 403 
Ala Thr Lys Ser Gly Ala Leu Glu Pro Val Ala Gly Arg Ser Arg Glu 
90 95 100 

gca act ttc aag get gtc gag ggt tec ctg gag cgt ttg ggc gtg gaa 451 
Ala Thr Phe Lys Ala Val Glu Gly Ser Leu Glu Arg Leu Gly Val Glu 
105 110 115 

teg ate gat att ttt tac tac cac tac gac gat gag gca gtc age att 499 
Ser lie Asp lie Phe Tyr Tyr His Tyr Asp Asp Glu Ala Val Ser lie 
120 125 130 

gat gag cag gtt get ate get aat gat ctg att gca cag ggc aag att 547 
Asp Glu Gin Val Ala lie Ala. Asn Asp Leu lie Ala .Gin Gly Lys lie 
135 140 145 

aag cac etc gca ttg tct aac tac age gcg gag cgt tta get gag ttc 595 
Lys His Leu Ala Leu Ser Asn Tyr Ser Ala Glu Arg Leu Ala Glu Phe 
150 155 160 165 

ttt gag aag tct gta ggc act cca gcg cag ccg gtt get ctg caa ccg 643 
Phe Glu Lys Ser Val Gly Thr Pro Ala Gin Pro Val Ala Leu Gin Pro 
170 175 180 

cac tac aac ctg gtg teg agg aag gat tat gag gag aac gtg cag cca 691 
His Tyr Asn Leu Val Ser Arg Lys Asp Tyr Glu Glu Asn Val Gin Pro 
185 190 195 

etc gcc gag aag cat ggc gtt gca gtc ttc cct tat ttc gcg ctt gcc 739 
Leu Ala Glu Lys His Gly Val Ala Val Phe Pro Tyr Phe Ala Leu Ala 
200 205 210 

gcg ggt ctt ttg acc gga aag tac acc tec aag gag gat att teg ggt 787 
Ala Gly Leu Leu Thr Gly Lys Tyr Thr Ser Lys Glu Asp lie Ser Gly 
215 220 225 

aaa gcg cgt gcg ggg cag ttg gat cgt tac gcc age gat gag gcg ttt 83 5 
Lys Ala Arg Ala Gly Gin Leu Asp Arg Tyr Ala Ser Asp Glu Ala Phe 
230 235 240 245 

gcc gtg gtg aca gag ttg cgt get gtt gcc gat gag ttg ggt gtt gcg 883 
Ala Val Val Thr Glu Leu Arg Ala Val Ala Asp Glu Leu Gly Val Ala 
250 255 260 

cca acg act gtg gcg ctt gcg tgg ttg gtt gcg cat ggt gtg acc gca 931 
Pro Thr Thr Val Ala Leu Ala Trp Leu Val Ala His Gly Val Thr Ala 
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265 270 275 

ccg att gcg tec gtg tec aag gta gag cag ttg aag gat ttg atg get 979 
Pro lie Ala Ser Val Ser Lys Val Glu Gin Leu Lys Asp Leu Met Ala 
280 285 290 

gtg aag gat gtg gag ctg age get gag cag ctt gca cgt ttg gat aag 1027 
Val Lys Asp Val Glu Leu Ser Ala Glu Gin Leu Ala Arg Leu Asp Lys 
295 300 305 

gtt teg gag cct ttc get taagctctcc tcaaaagtaa gtg 1068 
Val Ser Glu Pro Phe Ala 
310 315 



<210> 362 
<211> 315 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 362 

Met Glu His Gly Val Thr Val lie Lys Gly Thr Glu Phe Asp Val Phe 
15 10 15 

Pro Leu Asn Leu Gly Gly Asn Thr Phe Gly Trp Thr Ser Asn Arg Glu 
20 25 30 

Gin Thr Phe Ala Val Leu Asp Ala Phe Val Ala Ala Gly Gly Asn Phe 

3 5 • 4.0 45 

Val Asp Thr Ala Asp Ser Tyr Ser Ala Trp Val Glu Gly Asn Glu Gly 
50 55 60 

Gly Glu Ser Glu Arg Glu Leu Gly Ala Trp lie Lys Glu Arg Gly Ala 
65 70 75 80 

Asp Lys Leu lie lie Ala Thr Lys Ser Gly Ala Leu Glu Pro Val Ala 
85 90 95 

Gly Arg Ser Arg Glu Ala Thr Phe Lys Ala Val Glu Gly Ser Leu Glu 
100 105 t 110 

Arg Leu Gly Val Glu Ser lie Asp lie Phe Tyr Tyr His Tyr Asp Asp 
115 120 125 

Glu Ala Val Ser lie Asp Glu Gin Val Ala lie Ala Asn Asp Leu lie 
130 135 140 

Ala Gin Gly Lys lie Lys His Leu Ala Leu Ser Asn Tyr Ser Ala Glu 
145 150 155 160 

Arg Leu Ala Glu Phe Phe Glu Lys Ser Val Gly Thr Pro Ala Gin Pro 
165 170 175 

Val Ala Leu Gin Pro His Tyr Asn Leu Val Ser Arg Lys Asp Tyr Glu 
180 185 190 

Glu Asn Val Gin Pro Leu Ala Glu Lys His Gly Val Ala Val Phe Pro 
195 200 205 



Tyr Phe Ala Leu Ala Ala Gly Leu Leu Thr Gly Lys Tyr Thr Ser Lys 
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210 

Glu Asp lie Ser 
225 

Ser Asp Glu Ala 



Glu Leu Gly Val 
260 

His Gly Val Thr 
275 

Lys Asp Leu Met 
290 

Ala Arg Leu Asp 
305 



215 

Gly Lys Ala Arg 
230 

Phe Ala Val Val 
245 

Ala Pro Thr Thr 



Ala Pro lie Ala 
280 

Ala Val Lys Asp 
295 

Lys Val Ser Glu 
310 



220 

Ala Gly Gin Leu 
235 

Thr Glu Leu Arg 
250 

Val Ala Leu Ala 
265 

Ser Val Ser Lys 



Val Glu Leu Ser 
300 

Pro Phe Ala 
315 



Asp Arg Tyr Ala 
240 

Ala Val Ala Asp 
255 

Trp Leu Val Ala 
270 

Val Glu Gin Leu 
285 

Ala Glu Gin Leu 



<210> 363 
<211> 1329 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1306) 

<223> RXA02526 

<400> 363 

aggaaatgac actcaactag aaatcttttc ttcagatgcc acaatcgaaa gctggttggc 60 

tgcggagaga gcactctcaa ctgctcaagc ccgccatggt gtg ate act gaa gac 115 

Val lie Thr Glu Asp 
1 5 

gat get gca cag ate aac cag gcg gca gtc ctt tec aac att gac cgc 163 
Asp Ala Ala Gin He Asn Gin Ala Ala Val Leu Ser Asn He Asp Arg 
10 15 20 

gag aag ctg tgg gaa gat gee aaa aat gtc ggc tac ccc ate ctt ggc 211 
Glu Lys Leu Trp Glu Asp Ala Lys Asn Val Gly Tyr Pro He Leu Gly 
25 30 35 

ttg gta aga caa ate gee agt cac ctt cca gaa ggc ccc aac ggg cga 259 
Leu Val Arg Gin He Ala Ser His Leu Pro Glu Gly Pro Asn Gly Arg 
40 45 50 

gtc cac tac ggc gec acg acc caa gtc ate atg gac act gga ctg gtg 307 
Val His Tyr Gly Ala Thr Thr Gin Val He Met Asp Thr Gly Leu Val 
55 60 65 

ttg caa atg act gee tct ttg aac gee ctt gat aaa cag ate gtg cgt 355 
Leu Gin Met Thr Ala Ser Leu Asn Ala Leu Asp Lys Gin He Val Arg 
70 75 80 85 

ctg ggg aat gca ctg gca gca egg get gaa gag cac aaa gac acc gtg 403 
Leu Gly Asn Ala Leu Ala Ala Arg Ala Glu Glu His Lys Asp Thr Val 
90 95 100 
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atg ccg gga cgc acc cat get cag cag gca att ccc act aca ttt gga 451 
Met Pro Gly Arg Thr His Ala Gin Gin Ala lie Pro Thr Thr Phe Gly 
105 110 115 

gca acc etc get acc ttt ttg gat caa ate cgc agg cag agg gaa cga 499 
Ala Thr Leu Ala Thr Phe Leu Asp Gin lie Arg Arg Gin Arg Glu Arg 
. 120 125 130 

ctt gag gaa gca etc gag cgc gtg cga gtc att teg ctg ttt ggt get 547 
Leu Glu Glu Ala Leu Glu Arg Val Arg Val lie Ser Leu Phe Gly Ala 
135 140 145 

ggt gga aac aac gca gca caa ggc gaa caa gcg gca acg gtt cgt gca 595 
Gly Gly Asn Asn Ala Ala Gin Gly Glu Gin Ala Ala Thr Val Arg Ala 
150 155 160 165 

gag atg gec cgc ctg ttg gat ctg aag gac ccg gtg gtg tea tgg cat 643 
Glu Met Ala Arg Leu Leu Asp Leu Lys Asp Pro Val Val Ser Trp His 
170 175 180 

gtg gaa cgc gat gtg ctt ggg gac ttc gga tgg gtg tgc tea acg ctg 691 
Val Glu Arg Asp Val Leu Gly Asp Phe Gly Trp Val Cys Ser Thr Leu 
185 190 195 

tgt gga teg atg gca aaa ttt ggc cga aac ate gtg gat ctt tec cga 739 
Cys Gly Ser Met Ala Lys Phe Gly Arg Asn lie Val Asp Leu Ser Arg 
200 . 205 210 

act gaa ate gga gaa gtt ttt gag cct tac aac tec cat egg ggt gca 787 
Thr Glu lie Gly Glu Val Phe Glu Pro Tyr Asn Ser His Arg Gly Ala 
215 220 225 

tct tec atg atg cct cag aaa gtc aac ccg att tct tec gag etc atg 835 
Ser Ser Met Met Pro Gin Lys Val Asn Pro lie Ser Ser Glu Leu Met 
230 235 240 245 

att ggt att tea gtg gtg gcg ggt gee ttg acc teg act ttg cca egg 883 
lie Gly lie Ser Val Val Ala Gly Ala Leu Thr Ser Thr Leu Pro Arg 
250 255 260 

ctt cag gaa teg gga cat gaa cga gca gca gga gag tgg cag gga gaa 931 
Leu Gin Glu Ser Gly His Glu Arg Ala Ala Gly Glu Trp Gin Gly Glu 
265 270 275 

tgg ctt gtc att cca acg ttg gec aat eta get ggc get gca etc gat 979 
Trp Leu Val lie Pro Thr Leu Ala Asn Leu Ala Gly Ala Ala Leu Asp 
280 285 290 

gaa gee att gtg gtg get gaa gga atg cga gtg gat aca gat cgt atg 1027 
Glu Ala lie Val Val Ala Glu Gly Met Arg Val Asp Thr Asp Arg Met 
295 300 305 

tec teg aac ttg get ttt get ggt gga ttg ate atg gcg gaa get cag 1075 
Ser Ser Asn Leu Ala Phe Ala Gly Gly Leu lie Met Ala Glu Ala Gin 
310 315 320 325 

atg att caa eta get cca get ctg ggg cgt gag aaa get cat gac ttg 1123 
Met lie Gin Leu Ala Pro Ala Leu Gly Arg Glu Lys Ala His Asp Leu 
330 335 340 
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gtt tat gaa gca tec aca aag act cgt gaa gag cac acc acg ctg gca 1171 
Val Tyr Glu Ala Ser Thr Lys Thr Arg Glu Glu His Thr Thr Leu Ala 
345 350 355 

gaa gaa ctg ccg ata att gca gtt caa cat ggg gtc gaa gac ctg ttg 1219 
Glu Glu Leu Pro lie lie Ala Val Gin His Gly Val Glu Asp Leu Leu 
360 365 370 

cct aag aat ttt gcg cag cct gca gac tac gtc ggc gaa gca caa tec 1267 
Pro Lys Asn Phe Ala Gin Pro Ala Asp Tyr Val Gly Glu Ala Gin Ser 
375 380 385 

atg gtg aat gca get gtc gec gec tgg aat gec caa ctt taacaaccca 1316 
Met Val Asn Ala Ala Val Ala Ala Trp Asn Ala Gin Leu 
390 395 400 

aaactttaac aac 1329 



<210> 364 
<211> 402 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 364 

Val lie Thr Glu Asp Asp Ala Ala Gin lie Asn Gin Ala Ala Val Leu 
1 5 10 15 

Ser Asn lie Asp Arg Glu Lys Leu Trp Glu Asp Ala Lys Asn Val Gly 
20 25 30 

Tyr Pro lie Leu Gly Leu Val Arg Gin lie Ala Ser His Leu Pro Glu 
35 40 45 

Gly Pro Asn Gly Arg Val His Tyr Gly Ala Thr Thr Gin Val He Met 
50 55 60 

Asp Thr Gly Leu Val Leu Gin Met Thr Ala Ser Leu Asn Ala Leu Asp 
65 70 75 80 

Lys Gin He Val Arg Leu Gly Asn Ala Leu Ala Ala Arg Ala Glu Glu 
85 90 95 

His Lys Asp Thr Val Met Pro Gly Arg Thr His Ala Gin Gin Ala He 
100 105 110 

Pro Thr Thr Phe Gly Ala Thr Leu Ala Thr Phe Leu Asp Gin He Arg 
115 120 125 

Arg Gin Arg Glu Arg Leu Glu Glu Ala Leu Glu Arg Val Arg Val He 
130 135 140 

Ser Leu Phe Gly Ala Gly Gly Asn Asn Ala Ala Gin Gly Glu Gin Ala 
145 150 155 160 

Ala Thr Val Arg Ala Glu Met Ala Arg Leu Leu Asp Leu Lys Asp Pro 
165 170 175 



Val Val Ser Trp His Val Glu Arg Asp Val Leu Gly Asp Phe Gly Trp 
180 185 190 
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Val Cys Ser Thr Leu Cys Gly Ser Met Ala Lys Phe Gly Arg Asn lie 
195 200 205 

Val Asp Leu Ser Arg Thr Glu lie Gly Glu Val Phe Glu Pro Tyr Asn 
210 215 220 

Ser His Arg Gly Ala Ser Ser Met Met Pro Gin Lys Val Asn Pro lie 
225 230 235 240 

Ser Ser Glu Leu Met lie Gly lie Ser Val Val Ala Gly Ala Leu Thr 
245 250 255 

Ser Thr Leu Pro Arg Leu Gin Glu Ser Gly His Glu Arg Ala Ala Gly 
260 265 270 

Glu Trp Gin Gly Glu Trp Leu Val lie Pro Thr Leu Ala Asn Leu Ala 
275 280 285 

Gly Ala Ala Leu Asp Glu Ala lie Val Val Ala Glu Gly Met Arg Val 
290 295 300 

Asp Thr Asp Arg Met Ser Ser Asn Leu Ala Phe Ala Gly Gly Leu lie 
305 310 315 320 

Met Ala Glu Ala Gin Met lie Gin Leu Ala Pro Ala Leu Gly Arg Glu 
325 330 335 

Lys Ala His Asp Leu Val Tyr Glu Ala Ser Thr Lys Thr Arg Glu Glu 
340 ^ 345 350 

His Thr Thr Leu Ala Glu Glu Leu Pro lie lie Ala Val Gin His Gly 
355 360 365 

Val Glu Asp Leu Leu Pro Lys Asn Phe Ala Gin Pro Ala Asp Tyr Val 
370 375 380 

Gly Glu Ala Gin Ser Met Val Asn Ala Ala Val Ala Ala Trp Asn Ala 
385 390 395 400 

Gin Leu 



<210> 365 
<211> 1108 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1099) 
<223> RXN02813 

<400> 365 

ggactctaaa ttgacccgat ctttatactc cgaccttgct ggtagtggag aacacctcag 60 

cagcctttcc gacgagactt tcctaaagaa tcttcttgtc gtg gag gcc get ttg 115 

Val Glu Ala Ala Leu 
1 5 



gcg gtt gca get gcc ccc gag cac gca gca atg gcg aag gcc acc att 163 
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Ala Val Ala Ala Ala Pro Glu His Ala Ala Met Ala Lys Ala Thr lie 
10 15 20 

gat tct tat cag ttg gat gtg gag gag ctt tec cgt cgc gca gec gag 211 
Asp Ser Tyr Gin Leu Asp Val Glu Glu Leu Ser Arg Arg Ala Ala Glu 
25 30 35 

ggc ggt aat ccg etc att ccg ctg gtc act gac etc aag gee ate aat 259 
Gly Gly Asn Pro Leu lie Pro Leu Val Thr Asp Leu Lys Ala lie Asn 
40 45 50 

ccg gca ggc ate cac att ggc gca acg age cag gac ate att gat tct 3 07 
Pro Ala Gly lie His lie Gly Ala Thr Ser Gin Asp lie lie Asp Ser 
55 60 65 

gcg tta atg ctg tgc atg aag gaa ggg gtg ggg gag gtc gtc gac aag 355 
Ala Leu Met Leu Cys Met Lys Glu Gly Val Gly Glu Val Val Asp Lys 
70 75 80 85 

ctt aaa aag ctt gcg cga gat ttg gee gag etc ace gcg gag cat aaa 403 
Leu Lys Lys Leu Ala Arg Asp Leu Ala Glu Leu Thr Ala Glu His Lys 
90 95 100 

gca ace ccg ate atg ggg cgc acg ttg ggg cag ate gcg acg ccg acg 451 
Ala Thr Pro lie Met Gly Arg Thr Leu Gly Gin lie Ala Thr Pro Thr 
105 110 115 

acg ttc ggc gcg ctg ace ggc ggc tgg ctg gtt gcg gtg gac aat gcg 499 
Thr Phe Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala 
120 125 130 

gca cgc gee ctg gag gcg ctg gag ttt ccg gtg teg tat ggc ggt gee 547 
Ala Arg Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala 
135 140 145 

age gga aat atg acg gcg gtg cac ccg cgt ggc ttc gag att cag gcg 595 
Ser Gly Asn Met Thr Ala Val His Pro Arg Gly Phe Glu lie Gin Ala 
150 155 160 165 

aag ctg gee gag gag ttg ggc ctt ttt gat ccg cag tgg gtg tgg cat 643 
Lys Leu Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His 
170 175 180 

tec gat cgc acg ccg ate act gcg ate gcg teg gcg ctg gca acg gec 691 
Ser Asp Arg Thr Pro lie Thr Ala lie Ala Ser Ala Leu Ala Thr Ala 
185 190 195 

get ggt gtg gta cgc aaa att get ggt gac gtg gtg ttt tac tea caa 739 
Ala Gly Val Val Arg Lys lie Ala Gly Asp Val Val Phe Tyr Ser Gin 
200 205 210 

acc gag gtc ggc gag ttg egg gag aaa tec ccc ggc ggc age tec gcg 7 87 
Thr Glu Val Gly Glu Leu Arg Glu Lys Ser Pro Gly Gly Ser Ser Ala 
215 220 225 

atg ccc cac aaa gee aat ccg gee get gcg att gcg tgc gac ggt tac 835 
Met Pro His Lys Ala Asn Pro Ala Ala Ala lie Ala Cys Asp Gly Tyr 
230 235 240 245 



gcg cgc egg gca cct ggc ctt ctt gca acg ctt ttc gac gee etc gac 883 
Ala Arg Arg Ala Pro Gly Leu Leu Ala Thr Leu Phe Asp Ala Leu Asp 
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250 255 260 

tgc cgt ttg cag cgc ggc acc ggc age tgg cac gcg gag tgg gca acg 931 
Cys Arg Leu Gin Arg Gly Thr Gly Ser Trp His Ala Glu Trp Ala Thr 
265 270 275 

ctg cgc gag ttg get get gtc act cac tea gca gtg age agg get gca 979 
Leu Arg Glu Leu Ala Ala Val Thr His Ser Ala Val Ser Arg Ala Ala 
280 285 290 

acc age ate gat ggc ate acc gtc aac gtt gat gtg atg gca agt cgc 1027 
Thr Ser lie Asp Gly lie Thr Val Asn Val Asp Val Met Ala Ser Arg 
295 300 305 

gtc aat gga cca acc ggg cac gee gaa gat ttg gcg gag egg gca eta 1075 
Val Asn Gly Pro Thr Gly His Ala Glu Asp Leu Ala Glu Arg Ala Leu 
310 315 320 325 

gaa att tat gga aaa gga cgc agt taatggatc 1108 
Glu lie Tyr Gly Lys Gly Arg Ser 
330 



<210> 366 
<211> 333 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 366 

Val Glu Ala Ala Leu Ala Val Ala Ala Ala Pro Glu His Ala Ala Met 
15 10 15 

Ala Lys Ala Thr lie Asp Ser Tyr Gin Leu Asp Val Glu Glu Leu Ser 
20 25 30 

Arg Arg Ala Ala Glu Gly Gly Asn Pro Leu lie Pro Leu Val Thr Asp 
35 40 45 

Leu Lys Ala lie Asn Pro Ala Gly He His He Gly Ala Thr Ser Gin 
50 55 60 

Asp He He Asp Ser Ala Leu Met Leu Cys Met Lys Glu Gly Val Gly 
65 70 75 80 

Glu Val Val Asp Lys Leu Lys Lys Leu Ala Arg Asp Leu Ala Glu Leu 
85 90 95 

Thr Ala Glu His Lys Ala Thr Pro He Met Gly Arg Thr Leu Gly Gin 
100 105 110 

He Ala Thr Pro Thr Thr Phe Gly Ala Leu Thr Gly Gly Trp Leu Val 
115 120 125 

Ala Val Asp Asn Ala Ala Arg Ala Leu Glu Ala Leu Glu Phe Pro Val 
130 135 140 

Ser Tyr Gly Gly Ala Ser Gly Asn Met Thr Ala Val His Pro Arg Gly 
145 150 155 160 

Phe Glu He Gin Ala Lys Leu Ala Glu Glu Leu Gly Leu Phe Asp Pro 
165 170 175 
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Gin Trp Val Trp 
180 

Ala Leu Ala Thr 
195 

Val Phe Tyr Ser 
210 

Gly Gly Ser Ser 
225 

Ala Cys Asp Gly 



Phe Asp Ala Leu 
260 

Ala Glu Trp Ala 
275 

Val Ser Arg Ala 
290 

Val Met Ala Ser 
305 

Ala Glu Arg Ala 



His Ser Asp Arg 



Ala Ala Gly Val 
200 

Gin Thr Glu Val 
215 

Ala Met Pro His 
230 

Tyr Ala Arg Arg 
245 

Asp Cys Arg Leu 



Thr Leu Arg Glu 
280 

Ala Thr Ser lie 
295 

Arg Val Asn Gly 
310 

Leu Glu lie Tyr 
325 



Thr Pro lie Thr 
185 

Val Arg Lys lie 



Gly Glu Leu Arg 
220 

Lys Ala Asn Pro 
235 

Ala Pro Gly Leu 
250 

Gin Arg Gly Thr 
265 

Leu Ala Ala Val 



Asp Gly lie Thr 
300 

Pro Thr Gly His 
315 

Gly Lys Gly Arg. 
330 



Ala lie Ala Ser 
190 

Ala Gly Asp Val 
205 

Glu Lys Ser Pro 



Ala Ala Ala lie 
240 

Leu Ala Thr Leu 
255 

Gly Ser Trp His 
270 

Thr His Ser Ala 
285 

Val -Asn Val Asp 



Ala Glu Asp Leu 
320 

Serw ..... 



<210> 367 
<211> 651 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (642) 

<223> FRXA02813 

<400> 367 

ggc gcg ctg acc ggc ggc tgg ctg gtt gcg gtg gac aat gcg gca cgc 48 
Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala Ala Arg 
15 10 15 

gcc ctg gag gcg ctg gag ttt ccg gtg teg tat ggc ggt gec age gga 96 
Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala Ser Gly 
20 25 30 

aat atg acg gcg gtg cac ccg cgt ggc ttc gag att cag gcg aag ctg 144 
Asn Met Thr Ala Val His Pro Arg Gly Phe Glu lie Gin Ala Lys Leu 
35 40 45 

gcc gag gag ttg ggc ctt ttt gat ccg cag tgg gtg tgg cat tec gat 192 
Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His Ser Asp 
50 55 60 



cgc acg ccg ate act gcg ate gcg teg gcg ctg gca acg gcc get ggt 240 
Arg Thr Pro lie Thr Ala lie Ala Ser Ala Leu Ala Thr Ala Ala Gly 
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65 70 75 80 

gtg gta cgc aaa att get ggt gac gtg gtg ttt tac tea caa acc gag 288 
Val Val Arg Lys lie Ala Gly Asp Val Val Phe Tyr Ser Gin Thr Glu 
85 90 95 

gtc ggc gag ttg egg gag aaa tec ccc ggc ggc age tec gcg atg ccc 33 6 
Val Gly Glu Leu Arg Glu Lys Ser Pro Gly Gly Ser Ser Ala Met Pro 
100 105 110 

cac aaa gee aat ccg gee get gcg att gcg tgc gac ggt tac gcg cgc 384 
His Lys Ala Asn Pro Ala Ala Ala lie Ala Cys Asp Gly Tyr Ala Arg 
115 120 125 

egg gca cct ggc ctt ctt gca acg ctt ttc gac gec etc gac tgc cgt 432 
Arg Ala Pro Gly Leu Leu Ala Thr Leu Phe Asp Ala Leu Asp Cys Arg 
130 135 140 

ttg cag cgc ggc acc ggc age tgg cac gcg gag tgg gca acg ctg cgc 480 
Leu Gin Arg Gly Thr Gly Ser Trp His Ala Glu Trp Ala Thr Leu Arg 
145 150 155 160 

gag ttg get get gtc act cac tea gca gtg age agg get gca acc age 528 
Glu Leu Ala Ala Val Thr His Ser Ala Val Ser Arg Ala Ala Thr Ser 
165 170 175 

ate gat ggc ate acc gtc aac gtt gat gtg atg gca agt cgc gtc aat 576 
lie Asp Gly lie Thr Val Asn Val Asp Val Met Ala Ser Arg Val Asn 
180^ 185 190 

gga cca acc ggg cac gee gaa gat ttg gcg gag egg gca eta gaa att 624 
Gly Pro Thr Gly His Ala Glu Asp Leu Ala Glu Arg Ala Leu Glu lie 
195 200 205 

tat gga aaa gga cgc agt taatggatc 651 
Tyr Gly Lys Gly Arg Ser 
210 



<210> 368 
<211> 214 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 368 

Gly Ala Leu Thr Gly Gly Trp Leu Val Ala Val Asp Asn Ala Ala Arg 
15 10 15 

Ala Leu Glu Ala Leu Glu Phe Pro Val Ser Tyr Gly Gly Ala Ser Gly 
20 25 30 

Asn Met Thr Ala Val His Pro Arg Gly Phe Glu lie Gin Ala Lys Leu 
35 40 45 

Ala Glu Glu Leu Gly Leu Phe Asp Pro Gin Trp Val Trp His Ser Asp 
50 55 60 

Arg Thr Pro lie Thr Ala lie Ala Ser Ala Leu Ala Thr Ala Ala Gly 
65 70 75 80 



Val Val Arg Lys lie Ala Gly Asp Val Val Phe Tyr Ser Gin Thr Glu 
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Val Gly Glu Leu 
100 

His Lys Ala Asn 
115 

Arg Ala Pro Gly 
130 

Leu Gin Arg Gly 
145 

Glu Leu Ala Ala 



lie Asp Gly lie 
180 

Gly Pro Thr Gly 
195 



85 

Arg Glu Lys Ser 



Pro Ala Ala Ala 
120 

Leu Leu Ala Thr 
135 

Thr Gly Ser Trp 
150 

Val Thr His Ser 
165 

Thr Val Asn Val 



His Ala Glu Asp 
200 



90 

Pro Gly Gly Ser 
105 

lie Ala Cys Asp 



Leu Phe Asp Ala 
140 

His Ala Glu Trp 
155 

Ala Val Ser Arg 
170 

Asp Val Met Ala 
185 

Leu Ala Glu Arg 



95 

Ser Ala Met Pro 
110 

Gly Tyr Ala Arg 
125 

Leu Asp Cys Arg 



Ala Thr Leu Arg 
160 

Ala Ala Thr Ser 
175 

Ser Arg Val Asn 
190 

Ala Leu Glu lie 
205 



Tyr Gly Lys Gly Arg Ser 
210 



<210> 369 

<211> 260 •• 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (237) 

<223> RXA01113 

<400> 369 

ggc gat att tgg gaa cgt cca ggc ctt gat cac act cag cgt cgc ctg 48 
Gly Asp lie Trp Glu Arg Pro Gly Leu Asp His Thr Gin Arg Arg Leu 
15 10 15 

etc acc ate gcg att ttg ace gcg gtg ggc aat gac ggc gag ttg gac 96 
Leu Thr lie Ala lie Leu Thr Ala Val Gly Asn Asp Gly Glu Leu Asp 
20 25 30 

atg cac att cgt get get ctg cgc get ggc gtg gat cag gaa acc ate 144 
Met His lie Arg Ala Ala Leu Arg Ala Gly Val Asp Gin Glu Thr lie 
35 40 45 

ggc gag gtc ate ctg cac act gcg gtg tat gcg ggt gtg ccg aac tec 192 
Gly Glu Val lie Leu His Thr Ala Val Tyr Ala Gly Val Pro Asn Ser 
50 55 60 

aac cat ggt ttc aag ctg ctg aac aac get gtg tea gac ctt cag 237 
Asn His Gly Phe Lys Leu Leu Asn Asn Ala Val Ser Asp Leu Gin 
65 70 75 



taattctcga agctctccac ggg 



260 
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<210> 370 
<211> 79 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 370 

Gly Asp lie Trp Glu Arg Pro Gly Leu Asp His Thr Gin Arg Arg Leu 
15 10 15 

Leu Thr lie Ala lie Leu Thr Ala Val Gly Asn Asp Gly Glu Leu Asp 
20 25 30 

Met His lie Arg Ala Ala Leu Arg Ala Gly Val Asp Gin Glu Thr lie 
35 40 45 

Gly Glu Val lie Leu His Thr Ala Val Tyr Ala Gly Val Pro Asn Ser 
50 55 60 

Asn His Gly Phe Lys Leu Leu Asn Asn Ala Val Ser Asp Leu Gin 
65 70 75 



<210> 371 
<211> 444 
<212> DNA 

<213> Corynebacterium glutamicum 
<220> 

<221> CDS ^ 
<222> (101) . . (421) 
<223> RXA02126 

<400> 371 

tccgaggaag acatggcggc acttcaagaa gtgaccgccc gcgattatgg cgagcacagc 60 

ggttttcctg tgtattccgg caagtagaaa gatttttatc atg gga caa aaa gta 115 

Met Gly Gin Lys Val 
1 • 5 

acc gca ggt cgt gac ate eta gga gag ttt gca cct aag tec get gaa 163 
Thr Ala Gly Arg Asp lie Leu Gly Glu Phe Ala Pro Lys Ser Ala Glu 
10 15 20 

etc aac gat gat gtc etc ttt ggc cag gtg tgg teg agg gaa tea gag 211 
Leu Asn Asp Asp Val Leu Phe Gly Gin Val Trp Ser Arg Glu Ser Glu 
25 30 35 

ctt tec cca cgt gac cga age ate gtg ate gtg aca atg ttg atg gca 259 
Leu Ser Pro Arg Asp Arg Ser lie Val lie Val Thr Met Leu Met Ala 
40 45 50 

agt ggc gtg ctg gat agt get ttt gaa age cac gtt cag cga gee aaa 307 
Ser Gly Val Leu Asp Ser Ala Phe Glu Ser His Val Gin Arg Ala Lys 
55 60 65 

gac aac ggt gtc act get gaa gaa ate gca gag ate ate acc cac gtg 355 
Asp Asn Gly Val Thr Ala Glu Glu lie Ala Glu lie lie Thr His Val 
70 75 80 85 



gee ttt tat gca ggt tgg cca aag get tgg get gcg ttc cgc ate gca 
Ala Phe Tyr Ala Gly Trp Pro Lys Ala Trp Ala Ala Phe Arg lie Ala 



403 



BGI-132CP 



543 



90 95 100 

aag gac att tac acc aag taatagcgag gcagaaaaca cat 444 
Lys Asp lie Tyr Thr Lys 
105 



<210> 372 
<211> 107 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 372 

Met Gly Gin Lys Val Thr Ala Gly Arg Asp lie Leu Gly Glu Phe Ala 
15 10 15 

Pro Lys Ser Ala Glu Leu Asn Asp Asp Val Leu Phe Gly Gin Val Trp 
20 25 30 

Ser Arg Glu Ser Glu Leu Ser Pro Arg Asp Arg Ser lie Val lie Val 
35 40 45 

Thr Met Leu Met Ala Ser Gly Val Leu Asp Ser Ala Phe Glu Ser His 
50 55 60 

Val Gin Arg Ala Lys Asp Asn Gly Val Thr Ala Glu Glu lie Ala Glu 
65 70 75 80 

lie lie Thr His Val .Ala .Phe. .Tyr Ala Gly. Trp Pro Lys .Ala Trp Ala 
85 90 95 

Ala Phe Arg lie Ala Lys Asp lie Tyr Thr Lys 
100 105 



<210> 373 
<211> 1284 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1261) 
<223> RXA01465 

<400> 373 

gagactggcg aggatggtaa ccacgttcac tacccattcg tcctggataa ggaagactag 60 

tttttctacc tagctagcat tgaagtcccg accacatctt gtg gcg gga ctt ttc 115 

Val Ala Gly Leu Phe 
1 5 

cca ctt aac cag aaa gcc ata gaa aaa ttg tct gat tta acc ate caa 163 
Pro Leu Asn Gin Lys Ala lie Glu Lys Leu Ser Asp Leu Thr lie Gin 
10 15 20 

aaa gtc gaa tec cgt ate etc gac gtt ccc etc att cgc cca cac ggc 211 
Lys Val Glu Ser Arg lie Leu Asp Val Pro Leu lie Arg Pro His Gly 
25 30 35 



ttc gca act acc acc tec act gag cag cac att ctg ctg gtc age gtg 



259 
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Phe Ala Thr Thr Thr Ser Thr Glu Gin His lie Leu Leu Val Ser Val 
40 45 50 

cac tta gaa aac ggt gtc ate ggc tac ggt gag ggc gtt gtg ccc ggc 3 07 
His Leu Glu Asn Gly Val lie Gly Tyr Gly Glu Gly Val Val Pro Gly 
55 60 65 

ggt cca tgg tgg ggc ggc gag teg gtt gag acc atg aag gcg ctt gtc 355 
Gly Pro Trp Trp Gly Gly Glu Ser Val Glu Thr Met Lys Ala Leu Val 
70 75 80 85 

gac ggc tac etc gec cca gtg etc ate ggc cgt get gtc tec gag ctt 403 
Asp Gly Tyr Leu Ala Pro Val Leu lie Gly Arg Ala Val Ser Glu Leu 
90 95 100 

gca gga att atg gca gac ctt gag cgt gtt gtt gca cgt gcg cgt tat 451 
Ala Gly lie Met Ala Asp Leu Glu Arg Val Val Ala Arg Ala Arg Tyr 
105 110 115 

gee aag gcg get gtt gac gtc gca atg cat gat gec tgg gca cgc age 499 
Ala Lys Ala Ala Val Asp Val Ala Met His Asp Ala Trp Ala Arg Ser 
120 125 130 

etc aat gtg ccc gtc cgc gac ctg ctt ggt ggc acc gtg cgc gac aag 547 
Leu Asn Val Pro Val Arg Asp Leu Leu Gly Gly Thr Val Arg Asp Lys 
135 140 145 

gtg gat gtc acc tgg gcg ctg ggc gtt ttg ccg ctt gat gtt g.cg gtg 595 
Val-, Asp Val Thr Trp Ala Leu Gly Val Leu Pro Leu^Asp Val Ala Val 
150 155 160 165 

gcg gaa att gaa gag cgc ate gag gag ttt ggt aac cgt tec ttc aag 643 
Ala Glu lie Glu Glu Arg lie Glu Glu Phe Gly Asn Arg Ser Phe Lys 
170 175 180 

ttg aag atg ggt get ggc gat cct gcg gaa gat act cgc cgt gta gca 691 
Leu Lys Met Gly Ala Gly Asp Pro Ala Glu Asp Thr Arg Arg Val Ala 
185 190 195 

gaa ttg gcg cgc gaa gtt ggc gac cgc gtt tct ctg cgc att gat att 739 
Glu Leu Ala Arg Glu Val Gly Asp Arg Val Ser Leu Arg lie Asp lie 
200 205 210 

aac gca cgt tgg gat cgc cgc acc get ctg cat tac ttg ccg att etc 787 
Asn Ala Arg Trp Asp Arg Arg Thr Ala Leu His Tyr Leu Pro lie Leu 
215 220 225 

gcg gag get ggc gtc gag ctg ttc gag cag ccc acc ccg gee gac gac 83 5 
Ala Glu Ala Gly Val Glu Leu Phe Glu Gin Pro Thr Pro Ala Asp Asp 
230 235 240 245 

ctg gaa acc ctg cgc gaa ate acc cgc cgc acc aac gtt teg gtc atg 883 
Leu Glu Thr Leu Arg Glu lie Thr Arg Arg Thr Asn Val Ser Val Met 
250 255 260 

gca gat gaa tec gtg tgg acc cca get gaa get etc gcg gtg gtg aaa 931 
Ala Asp Glu Ser Val Trp Thr Pro Ala Glu Ala Leu Ala Val Val Lys 
265 270 275 

gee cag get gcg gat gtt ate gca ctg aaa acc act aag cac ggt ggt 979 
Ala Gin Ala Ala Asp Val lie Ala Leu Lys Thr Thr Lys His Gly Gly 
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280 285 290 

ctg ctg gaa tec aag aag ate gec get ate gee gaa gee ggc ggg ctg 1027 
Leu Leu Glu Ser Lys Lys lie Ala Ala lie Ala Glu Ala Gly Gly Leu 
295 300 305 

gec tgc cat ggt gca acc agt ctg gaa ggt cca ate ggc acc gca gca 1075 
Ala Cys His Gly Ala Thr Ser Leu Glu Gly Pro lie Gly Thr Ala Ala 
310 315 320 325 

tec ctg cag ttt gcg gca tec acc aag gcg ate tec tac ggt aca gaa 1123 
Ser Leu Gin Phe Ala Ala Ser Thr Lys Ala lie Ser Tyr Gly Thr Glu 
330 335 340 

ctg ttc gga ccg cag ttg etc aaa gat acc tat att gtc caa gaa ttt 1171 
Leu Phe Gly Pro Gin Leu Leu Lys Asp Thr Tyr lie Val Gin Glu Phe 
345 350 355 

gag tac aag gac ggc cag gtt get att cca caa ggc cca ggt ttg ggc 1219 
Glu Tyr Lys Asp Gly Gin Val Ala lie Pro Gin Gly Pro Gly Leu Gly 
360 365 370 

gtc gat gtg gac atg gac aaa gtc aac ttc tac acc cgt aaa 1261 
Val Asp Val Asp Met Asp Lys Val Asn Phe Tyr Thr Arg Lys 
375 380 385 

taaggagaat tatcgatget gtt 1284 



<210> 374 
<211> 387 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 374 

Val Ala Gly Leu Phe Pro Leu Asn Gin Lys Ala lie Glu Lys Leu Ser 
15 10 15 

Asp Leu Thr lie Gin Lys Val Glu Ser Arg lie Leu Asp Val Pro Leu 
20 25 30 

lie Arg Pro His Gly Phe Ala Thr Thr Thr Ser Thr Glu Gin His lie 
35 40 45 

Leu Leu Val Ser Val His Leu Glu Asn Gly Val lie Gly Tyr Gly Glu 
50 55 60 

Gly Val Val Pro Gly Gly Pro Trp Trp Gly Gly Glu Ser Val Glu Thr 
65 70 75 80 

Met Lys Ala Leu Val Asp Gly Tyr Leu Ala Pro Val Leu lie Gly Arg 
85 90* 95 

Ala Val Ser Glu Leu Ala Gly lie Met Ala Asp Leu Glu Arg Val Val 
100 105 110 

Ala Arg Ala Arg Tyr Ala Lys Ala Ala Val Asp Val Ala Met His Asp 
115 120 125 



Ala Trp Ala Arg Ser Leu Asn Val Pro Val Arg Asp Leu Leu Gly Gly 
130 135 140 
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Thr Val Arg Asp Lys Val Asp Val Thr Trp Ala Leu Gly Val Leu Pro 
145 150 155 160 

Leu Asp Val Ala Val Ala Glu'Ile Glu Glu Arg lie Glu Glu Phe Gly 
165 170 175 

Asn Arg Ser Phe Lys Leu Lys Met Gly Ala Gly Asp Pro Ala Glu Asp 
180 185 190 

Thr Arg Arg Val Ala Glu Leu Ala Arg Glu Val Gly Asp Arg Val Ser 
195 200 205 

Leu Arg lie Asp lie Asn Ala Arg Trp Asp Arg Arg Thr Ala Leu His 
210 215 220 

Tyr Leu Pro lie Leu Ala Glu Ala Gly Val Glu Leu Phe Glu Gin Pro 
225 230 235 240 

Thr Pro Ala Asp Asp Leu Glu Thr Leu Arg Glu lie Thr Arg Arg Thr 
245 250 255 

Asn Val Ser Val Met Ala Asp Glu Ser Val Trp Thr Pro Ala Glu Ala 
260 265 270 

Leu Ala Val Val Lys Ala Gin Ala Ala Asp Val lie Ala Leu Lys Thr 
275 280 285 

Thr Lys His Gly Gly Leu Leu Glu Ser Lys. Lys lie Ala Ala lie. Ala. 
290 295 300 

Glu Ala Gly Gly Leu Ala Cys His Gly Ala Thr Ser Leu Glu Gly Pro 
305 310 315 320 

lie Gly Thr Ala Ala Ser Leu Gin Phe Ala Ala Ser Thr Lys Ala lie 
325 330 335 

Ser Tyr Gly Thr Glu Leu Phe Gly Pro Gin Leu Leu Lys Asp Thr Tyr 
340 345 350 

lie Val Gin Glu Phe Glu Tyr Lys Asp Gly Gin Val Ala lie Pro Gin 
355 360 365 

Gly Pro Gly Leu Gly Val Asp Val Asp Met Asp Lys Val Asn Phe Tyr 
370 375 380 

Thr Arg Lys 
385 



<210> 375 
<211> 1137 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1114) 
<223> RXA02316 

<400> 375 
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tgcgcaccta cggcgccgaa ttcccgctgg tcctgcttaa agatggacag gcactgctta 60 

tcgacgacca cggcgtccac ctaatttagg atggttcccc atg age acc cca act 115 

Met Ser Thr Pro Thr 
1 5 

gtt gat gag att eta gag cgc gee cac gtg gtg teg ctg ccg atg cgt 163 
Val Asp Glu lie Leu Glu Arg Ala His Val Val Ser Leu Pro Met Arg 
10 15 20 

gtg aag ttt cgt ggc gtc acc acc agg gag get ttg ctg att gaa ggc 211 
Val Lys Phe Arg Gly Val Thr Thr Arg Glu Ala Leu Leu lie Glu Gly 
25 30 35 

cct get ggt tgg gga gag ttc gcg ccc ttc ctt gag tat gac ccg caa 259 
Pro Ala Gly Trp Gly Glu Phe Ala Pro Phe Leu Glu Tyr Asp Pro Gin 
40 45 50 

gaa teg gee agt tgg eta aag tec ggc att gaa gca gcg tgg gag ggt 307 
Glu Ser Ala Ser Trp Leu Lys Ser Gly lie Glu Ala Ala Trp Glu Gly 
55 60 65 

ttt ccg gcg ccg ttg cgt gat cgc gtg gaa gtc aat gec acc ate cca 3 55 
Phe Pro Ala Pro Leu Arg Asp Arg Val Glu Val Asn Ala Thr lie Pro 
70 75 80 85 

get gtt ccg gee gat caa gtg gca gaa gtt ttg gac cgt ttc cca ggc 403 
Ala Val Pro Ala Asp Gin Val Ala Glu Val Leu. Asp Arg Phe Pro Gly 
.90 ^95 100 

tgt cgc acc ate aaa gta aag gtc gcg gaa cca ggc cag acc ttg get 451 
Cys Arg Thr lie Lys Val Lys Val Ala Glu Pro Gly Gin Thr Leu Ala 
105 110 115 

gat gac ate gcg cga gtt gee get gee cgt gag gca cgc ccc ggc gcg 499 
Asp Asp lie Ala Arg Val Ala Ala Ala Arg Glu Ala Arg Pro Gly Ala 
120 125 130 

ate ate cgt gtt gat gee aat tgt ggg tgg agt gtg gag cag gcg gtg 547 
lie lie Arg Val Asp Ala Asn Cys Gly Trp Ser Val Glu Gin Ala Val 
135 140 145 

gag gcg get cag gcg ttg gcg ccg ttg gat tat tta gag cag ccg tgt 595 
Glu Ala Ala Gin Ala Leu Ala Pro Leu Asp Tyr Leu Glu Gin Pro Cys 
150 155 160 165 

gee acc gtg gag gaa ctg gcg gaa gtg cgc atg acg gtg cag egg cgc 643 
Ala Thr Val Glu Glu Leu Ala Glu Val Arg Met Thr Val Gin Arg Arg 
170 175 180 

gga ctt ttt gtg cgc gtt gca gcg gat gaa teg ate aga aaa tct gat 691 
Gly Leu Phe Val Arg Val Ala Ala Asp Glu Ser lie Arg Lys Ser Asp 
185 190 195 

gat cct tat egg gtg gcg gat ctg cgt get gcg gat gtg get gtg gtg 739 
Asp Pro Tyr Arg Val Ala Asp Leu Arg Ala Ala Asp Val Ala Val Val 
200 205 210 

aag gtt get cct ttg ggt ggt gtg aaa agg gta ctt gag gtg gtg caa 787 
Lys Val Ala Pro Leu Gly Gly Val Lys Arg Val Leu Glu Val Val Gin 
215 220 225 
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cat ttg egg gcg cgc acg atg gac ate act gta gca agt gcg ttg gac 83 5 
His Leu Arg Ala Arg Thr Met Asp lie Thr Val Ala Ser Ala Leu .Asp 
230 235 240 245 

acg gtt gtg ggg atg aat get ggg ttg get gcg gtg gcg gcg ttg ccg 883 
Thr Val Val Gly Met Asn Ala Gly Leu Ala Ala Val Ala Ala Leu Pro 
250 255 260 

aag ttg gat gat gac gat etc att gat gtg cca cca gcg gcg gcg ggt 931 
Lys Leu Asp Asp Asp Asp Leu lie Asp Val Pro Pro Ala Ala Ala Gly 
265 270 275 

ctt gcg act teg cag ttg ttc ctg gag gat gtc gcg acc ccg cac gca 979 
Leu Ala Thr Ser Gin Leu Phe Leu Glu Asp Val Ala Thr Pro His Ala 
280 285 290 

ate act gat ggg ttc atg gaa acg cgt gta att gec ccg gaa atg gat 1027 
lie Thr Asp Gly Phe Met Glu Thr Arg Val lie Ala Pro Glu Met Asp 
295 300 305 

cgt ttg gaa acg ctt get gee age aaa gat agg cgt gat tgg tgg ttt 1075 
Arg Leu Glu Thr Leu Ala Ala Ser Lys Asp Arg Arg Asp Trp Trp Phe 
310 315 320 325 

gag cgc gtg cgt gaa teg tat ccg tac ctg gag acg ate tagactgttg 1124 
Glu Arg Val Arg Glu Ser Tyr Pro Tyr Leu Glu Thr lie 
330 335 

tgcatgtcca gca 1137 



<210> 376 
<211> 338 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 376 

Met Ser Thr Pro Thr Val Asp Glu lie Leu Glu Arg Ala His Val Val 
15 10 15 

Ser Leu Pro Met Arg Val Lys Phe Arg Gly Val Thr Thr Arg Glu Ala 
20 25 30 

Leu Leu lie Glu Gly Pro Ala Gly Trp Gly Glu Phe Ala Pro Phe Leu 
35 40 45 

Glu Tyr Asp Pro Gin Glu Ser Ala Ser Trp Leu Lys Ser Gly lie Glu 
50 55 60 

Ala Ala Trp Glu Gly Phe Pro Ala Pro Leu Arg Asp Arg Val Glu Val 
65 70 75 80 

Asn Ala Thr He Pro Ala Val Pro Ala Asp Gin Val Ala Glu Val Leu 
85 90 95 

Asp Arg Phe Pro Gly Cys Arg Thr He Lys Val Lys Val Ala Glu Pro 
100 105 110 



Gly Gin Thr Leu Ala Asp Asp He Ala Arg Val Ala Ala Ala Arg Glu 
115 120 125 



BGM32CP 549 



Ala Arg Pro Gly Ala lie lie Arg Val Asp Ala Asn Cys Gly Trp Ser 
130 135 140 

Val Glu Gin Ala Val Glu Ala Ala Gin Ala Leu Ala Pro Leu Asp Tyr 
145 150 155 160 

Leu Glu Gin Pro Cys Ala Thr Val Glu Glu Leu Ala Glu Val Arg Met 
165 170 175 

Thr Val Gin Arg Arg Gly Leu Phe Val Arg Val Ala Ala Asp Glu Ser 
180 185 190 

lie Arg Lys Ser Asp Asp Pro Tyr Arg Val Ala Asp Leu Arg Ala Ala 
195 200 205 

Asp Val Ala Val Val Lys Val Ala Pro Leu Gly Gly Val Lys Arg Val 
210 215 220 

Leu Glu Val Val Gin His Leu Arg Ala Arg Thr Met Asp lie Thr Val 
225 230 235 240 

Ala Ser Ala Leu Asp Thr Val Val Gly Met Asn Ala Gly Leu Ala Ala 
245 250 255 

Val Ala Ala Leu Pro Lys Leu Asp Asp Asp Asp Leu lie Asp Val Pro 
260 265 270 

Pro Ala Ala Ala Gly Leu Ala Thr Ser Gin Leu Phe Leu ..Glu Asp Val 
275 280 285 

Ala Thr Pro His Ala lie Thr Asp Gly Phe Met Glu Thr Arg Val lie 
290 295 300 

Ala Pro Glu Met Asp Arg Leu Glu Thr Leu Ala Ala Ser Lys Asp Arg 
305 310 315 320 

Arg Asp Trp Trp Phe Glu Arg Val Arg Glu Ser Tyr Pro Tyr Leu Glu 
325 330 335 

Thr lie 



<210> 377 
<211> 414 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (391) 

<223> RXA01464 

<400> 377 

caaggacggc caggttgcta ttccacaagg cccaggtttg ggcgtcgatg tggacatgga 60 



caaagtcaac ttctacaccc gtaaataagg agaattatcg atg ctg ttt eta gca 115 

Met Leu Phe Leu Ala 
1 5 
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cgc atg gac gtc gtc ttc cct gat tec atg gac gec gat gtg atg gca 163 
Arg Met Asp Val Val Phe Pro Asp Ser Met Asp Ala Asp Val Met Ala 
10 15 20 

gat ttc cag get aag gaa aag gec tac tec gga gac ctg caa tec cgt 211 
Asp Phe Gin Ala Lys Glu Lys Ala Tyr Ser Gly Asp Leu Gin Ser Arg 
25 30 35 

gga ate atg aaa gca ate tgg cga gtc gtc ggc gag tat gca aac tac 259 
Gly lie Met Lys Ala lie Trp Arg Val Val Gly Glu Tyr Ala Asn Tyr 
40 45 50 

tec att ttc gat gtc gat gac cac gac gag ctg cat gca att ctt agt 307 
Ser lie Phe Asp Val Asp Asp His Asp Glu Leu His Ala lie Leu Ser 
55 60 65 

ggc ttt ccg atg ttc aaa tac atg aat gtc aag ate act cca ctg gca 355 
Gly Phe Pro Met Phe Lys Tyr Met Asn Val Lys lie Thr Pro Leu Ala 
70 75 80 85 

aaa cac ccc aat get ctg gag tat tac etc aag gga tagttgaggt 401 
Lys His Pro Asn Ala Leu Glu Tyr Tyr Leu Lys Gly 
90 95 

tctaaccgct eta 414 



<210> 378 

<211> 97 ~, 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 378 

Met Leu Phe Leu Ala Arg Met Asp Val Val Phe Pro Asp Ser Met Asp 
15 10 15 

Ala Asp Val Met Ala Asp Phe Gin Ala Lys Glu Lys Ala Tyr Ser Gly 
20 25 30 

Asp Leu Gin Ser Arg Gly lie Met Lys Ala lie Trp Arg Val Val Gly 
35 40 45 

Glu Tyr Ala Asn Tyr Ser lie Phe Asp Val Asp Asp His Asp Glu Leu 
50 55 60 

His Ala lie Leu Ser Gly Phe Pro Met Phe Lys Tyr Met Asn Val Lys 
65 70 75 80 

lie Thr Pro Leu Ala Lys His Pro Asn Ala Leu Glu Tyr Tyr Leu Lys 
85 90 95 

Gly 



<210> 379 
<211> 1119 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 
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<221> CDS 

<222> (101) . . (1096) 
<223> RXA02603 

<400> 379 

gcatggtgct tggcgtgcat tacccaaccg atgtgctagc cggcgcgttg ttgggagcag 60 

cgaccgcaga ggccgtccat aagatcgaaa gggctacgaa gtg age gaa cac gec 115 

Val Ser Glu His Ala 
1 5 

get gaa cat cac cgc gat acc caa aat ttc tta acc tec gaa ccg cac 163 
Ala Glu His His Arg Asp Thr Gin Asn Phe Leu Thr Ser Glu Pro His 
10 15 20 

acc acg gca ate gaa gac aac aag aag cgc caa ccg ccg aaa aac ctt 211 
Thr Thr Ala lie Glu Asp Asn Lys Lys Arg Gin Pro Pro Lys Asn Leu 
25 30 35 

get gac ggc atg ate aag gcg ctg cgc ccc aag cag tgg gtc aag aac 2 59 
Ala Asp Gly Met lie Lys Ala Leu Arg Pro Lys Gin Trp Val Lys Asn 
40 45 50 

gtt ctt gtg eta gca gca cca ctt get get ggt gca gat gcg ate ttc 307 
Val Leu Val Leu Ala Ala Pro Leu Ala Ala Gly Ala Asp Ala lie Phe 
55 60 65 

aac cag cgc acg ate ate gac gtt get ate gca ttc gta gtg ttc tgc 355 
Asn Gin Arg Thr lie lie Asp Val Ala He Ala Phe Val Val Phe Cys 
70 75 80 85 

ttc ggt gca tea gee att tac ttg gtt aat gat gec cgt gac gtg gaa 403 
Phe Gly Ala Ser Ala He Tyr Leu Val Asn Asp Ala Arg Asp Val Glu 
90 95 100 

get gac cgc gag cac cca acc aag cgt ttc cgc ccc ate get gca gga 451 
Ala Asp Arg Glu His Pro Thr Lys Arg Phe Arg Pro He Ala Ala Gly 
105 110 115 

gtc ctg cca gta gga atg gca tac ggc atg gec gtg gcg etc att gca 499 
Val Leu Pro Val Gly Met Ala Tyr Gly Met Ala Val Ala Leu He Ala 
120 125 130 

eta tec ate gga ctg tct ttc etc gec acc gac ggc gtg gca ctt gec 547 
Leu Ser He Gly Leu Ser Phe Leu Ala Thr Asp Gly Val Ala Leu Ala 
135 140 145 

tgc gtg att ggc gtg tac att gcg ctg cag ctg gga tac tgc ttc ggt 595 
Cys Val He Gly Val Tyr He Ala Leu Gin Leu Gly Tyr Cys Phe Gly 
150 155 160 165 

tgg aag cac atg cca gtg ate gat att gcg ctt gtc tec tec gga ttc 643 
Trp Lys His Met Pro Val He Asp He Ala Leu Val Ser Ser Gly Phe 
170 175 180 

atg etc cgc gca atg gca ggt ggt gtc gca gca ggc ate gag eta tec 691 
Met Leu Arg Ala Met Ala Gly Gly Val Ala Ala Gly He Glu Leu Ser 
185 190 195 



cag tgg ttc ctg eta gtc get gcg, ttt ggt tec ctg ttc atg gca tct 
Gin Trp Phe Leu Leu Val Ala Ala Phe Gly Ser Leu Phe Met Ala Ser 



739 
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200 205 210 

gga aag cgc tac gca gaa ate ctt ctg cac gag cgc acc ggc get aag 787 
Gly Lys Arg Tyr Ala Glu lie Leu Leu His Glu Arg Thr Gly Ala Lys 
215 220 225 

ate cgc aag tec ctg gaa age tac acc ccc acc tac ctg cgc ttc gtt 835 
lie Arg Lys Ser Leu Glu Ser Tyr Thr Pro Thr Tyr Leu Arg Phe Val 
230 235 240 245 

tgg acc atg gca gca aca gca gtg gtc atg tec tac gca ctg tgg ggc 883 
Trp Thr Met Ala Ala Thr Ala Val Val Met Ser Tyr Ala Leu Trp Gly 
250 255 260 

ttc gac ctt tec caa cac tec acc gac gca ggt ccg tgg tac caa ate 931 
Phe Asp Leu Ser Gin His Ser Thr Asp Ala Gly Pro Trp Tyr Gin lie 
265 270 275 

tec atg gtt cca ttc acc ate gee ate ctg cgc tac gca gee ggc gta 979 
Ser Met Val Pro Phe Thr lie Ala lie Leu Arg Tyr Ala Ala Gly Val 
280 285 290 

gac acc ggc gac ggc ggt gee cct gac gaa gtg gca etc age gac aaa 1027 
Asp Thr Gly Asp Gly Gly Ala Pro Asp Glu Val Ala Leu Ser Asp Lys 
295 300 305 

gtt ctg cag gta eta gee eta gca tgg gtt ttc tgc ate gtg atg get 1075 
Val Leu Gin Val Leu Ala Leu Ala Trp Val Phe . Cys lie Val Met Ala 
310 315 ^ 320 325 

gtg tac ate atg ccg atg ttt tgaatattta ccaatgaaca tgc 1119 
Val Tyr lie Met Pro Met Phe 
330 



<210> 380 
<211> 332 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 380 

Val Ser Glu His Ala Ala Glu His His Arg Asp Thr Gin Asn Phe Leu 
15 10 15 

Thr Ser Glu Pro His Thr Thr Ala lie Glu Asp Asn Lys Lys Arg Gin 
20 25 30 

Pro Pro Lys Asn Leu Ala Asp Gly Met lie Lys Ala Leu Arg Pro Lys 
35 40 45 

Gin Trp Val Lys Asn Val Leu Val Leu Ala Ala Pro Leu Ala Ala Gly 
50 55 60 

Ala Asp Ala lie Phe Asn Gin Arg Thr lie lie Asp Val Ala lie Ala 
65 70 75 80 

Phe Val Val Phe Cys Phe Gly Ala Ser Ala lie Tyr Leu Val Asn Asp 
85 90 95 



Ala Arg Asp Val Glu Ala Asp Arg Glu His Pro Thr Lys Arg Phe Arg 
100 105 110 
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Pro lie Ala Ala Gly Val Leu Pro Val Gly Met Ala Tyr Gly Met Ala 
115 120 125 

Val Ala Leu lie Ala Leu Ser lie Gly Leu Ser Phe Leu Ala Thr Asp 
130 135 140 

Gly Val Ala Leu Ala Cys Val lie Gly Val Tyr lie Ala Leu Gin Leu 
145 150 155 160 

Gly Tyr Cys Phe Gly Trp Lys His Met Pro Val lie Asp lie Ala Leu 
165 170 175 

Val Ser Ser Gly Phe Met Leu Arg Ala Met Ala Gly Gly Val Ala Ala 
180 185 190 

Gly lie Glu Leu Ser Gin Trp Phe Leu Leu Val Ala Ala Phe Gly Ser 
195 200 205 

Leu Phe Met Ala Ser Gly Lys Arg Tyr Ala Glu lie Leu Leu His Glu 
210 215 220 

Arg Thr Gly Ala Lys lie Arg Lys Ser Leu Glu Ser Tyr Thr Pro Thr 
225 230 235 240 

Tyr Leu Arg Phe Val Trp Thr Met Ala Ala Thr Ala Val Val Met Ser 
245 250 255 

Tyr Ala Leu Trp Gly Phe Asp.. Leu Ser Gin His., Ser Thr- Asp Ala Gly 
260 265 270 

Pro Trp Tyr Gin lie Ser Met Val Pro Phe Thr lie Ala lie Leu Arg 
275 280 285 

Tyr Ala Ala Gly Val Asp Thr Gly Asp Gly Gly Ala Pro Asp Glu Val 
290 295 300 

Ala Leu Ser Asp Lys Val Leu Gin Val Leu Ala Leu Ala Trp Val Phe 
305 310 315 320 

Cys lie Val Met Ala Val Tyr lie Met Pro Met Phe 
325 330 



<210> 381 
<211> 470 
<212> DNA 

<213> Corynebacterium glutamicum > 

<220> 
<221> CDS 
<222> (1) . . (447) 
<223> RXN02839 

<400> 381 

tgt gtg gtg aat gat tat get gac cgc aag ttt gat ggt cat gtt aag 48 
Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

cgc acg gcg aac cga cca ctt ccc age ggc gcg gta aca gag aaa gag 96 
Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
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20 25 30 

gcg cgc gcg ctg ttt gtc gtg ctg gta ctg att teg ttt tta ctg gtg 144 
Ala Arg Ala Leu Phe Val Val Leu Val Leu lie Ser Phe Leu Leu Val 
35 40 45 

ctg acg ctg aat acg atg acc att ctg ttg teg att gec gcg eta gcg 192 
Leu Thr Leu Asn Thr Met Thr lie Leu Leu Ser lie Ala Ala Leu Ala 
50 55 60 

ctg gcg tgg gtg tac ccg ttt atg aag egg tat acc cat eta ccg caa 240 
Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

gtg gtg ctg ggc gcg gcg ttt ggc tgg teg att cca atg get ttt gee 288 
Val Val Leu Gly Ala Ala Phe Gly Trp Ser lie Pro Met Ala Phe Ala 
85 90 95 

get gtg agt gag teg gtg cca ttg agt tgc tgg tta atg ttc etc gee 336 
Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

aat att etc tgg gcg gtg get tac gac acg cag tat gcg atg gtt gac 384 
Asn lie Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

cgc gat gat gat gtg aag att ggc att aaa tec acg gca ate ctg ttg 432 
Arg Asp Asp Asp Val Lys lie Gly lie Lys Ser Thr Ala lie Leu Leu 
• 130 135 140 

gec aat acg ata aat tgatattggg attttgeaga ttg 470 

Ala Asn Thr lie Asn 

145 



<210> 382 
<211> 149 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 382 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 25 30 

Ala Arg Ala Leu Phe Val Val Leu Val Leu lie Ser Phe Leu Leu Val 
35 40 45 

Leu Thr Leu Asn Thr Met Thr lie Leu Leu Ser lie Ala Ala Leu Ala 
50 55 60 

Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

Val Val Leu Gly Ala Ala Phe Gly Trp Ser lie Pro Met Ala Phe Ala 
85 90 95 



Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 
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Asn lie Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

Arg Asp Asp Asp Val Lys lie Gly lie Lys Ser Thr Ala lie Leu Leu 
130 135 140 

Ala Asn Thr lie Asn 
145 



<210> 383 
<211> 417 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (1) . . (417) 

<223> FRXA02839 

<400> 383 

tgt gtg gtg aat gat tat get gac cgc aag ttt gat ggt cat gtt aag 48 
Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

cgc acg gcg aac cga cca ctt ccc age ggc gcg gta aca gag aaa gag 96 
Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 ^ - . . . 25 30 

gcg cgc gcg ctg ttt gtc gtg ctg gta ctg att teg ttt tta ctg gtg 144 
Ala Arg Ala Leu Phe Val Val Leu Val Leu lie Ser Phe Leu Leu Val 
35 40 45 

ctg acg ctg aat acg atg ace att ctg ttg teg att gec gcg eta gcg 192 
Leu Thr Leu Asn Thr Met Thr lie Leu Leu Ser lie Ala Ala Leu Ala 
50 55 60 

ctg gcg tgg gtg tac ccg ttt atg aag egg tat acc cat eta ccg caa 240 
Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

gtg gtg ctg ggc gcg gcg ttt ggc tgg teg att cca atg get ttt gec 288 
Val Val Leu Gly Ala Ala Phe Gly Trp Ser lie Pro Met Ala Phe Ala 
85 90 95 

get gtg agt gag teg gtg cca ttg agt tgc tgg tta atg ttc etc gee 336 
Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

aat att etc tgg gcg gtg get tac gac acg cag tat gcg atg gtt gac 384 
Asn lie Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

cgc gat gat gat gtg aag att ggc att aaa tec 417 
Arg Asp Asp Asp Val Lys lie Gly lie Lys Ser 
130 135 



<210> 384 
<211> 139 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 384 

Cys Val Val Asn Asp Tyr Ala Asp Arg Lys Phe Asp Gly His Val Lys 
15 10 15 

Arg Thr Ala Asn Arg Pro Leu Pro Ser Gly Ala Val Thr Glu Lys Glu 
20 25 30 

Ala Arg Ala Leu Phe Val Val Leu Val Leu lie Ser Phe Leu Leu Val 
35 40 45 

Leu Thr Leu Asn Thr Met Thr lie Leu Leu Ser lie Ala Ala Leu Ala 
50 55 60 

Leu Ala Trp Val Tyr Pro Phe Met Lys Arg Tyr Thr His Leu Pro Gin 
65 70 75 80 

Val Val Leu Gly Ala Ala Phe Gly Trp Ser lie Pro Met Ala Phe Ala 
85 90 95 

Ala Val Ser Glu Ser Val Pro Leu Ser Cys Trp Leu Met Phe Leu Ala 
100 105 110 

Asn lie Leu Trp Ala Val Ala Tyr Asp Thr Gin Tyr Ala Met Val Asp 
115 120 125 

Arg Asp Asp Asp Val Lys lie G-ly* lie. Lys Ser . .... 

130 135 



<210> 385 
<211> 1356 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1333) 

<223> RXA01502 

<400> 385 

gctcgccgag ggtttcggcc ttttaactag catggtgtat agatccatgc ggtcgacctt 60 

gcgcctgacc gtccactttt ttagggacta ggagtacagc atg age aca cca caa 115 

Met Ser Thr Pro Gin 
1 5 

age ate gtc att ate ggc ggc ggt tta gee gga gcg aaa ace gca gag 163 
Ser lie Val lie lie Gly Gly Gly Leu Ala Gly Ala Lys Thr Ala Glu 
10 15 20 

gca eta cgt gta aac ggg tat gaa ggc tec ate acg etc ate gca gca 211 
Ala Leu Arg Val Asn Gly Tyr Glu Gly Ser lie Thr Leu lie Ala Ala 
25 30 35 

gag gat tat ctg cca tat gag cgc cca ccg ctg tea aag gag tac atg 259 
Glu Asp Tyr Leu Pro Tyr Glu Arg Pro Pro Leu Ser Lys Glu Tyr Met 
40 45 50 
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get gga aaa gtg ggc ttt gac aag gcg att gtt cac ccg gcg gag tgg 307 
Ala Gly Lys Val Gly Phe Asp Lys Ala lie Val His Pro Ala Glu Trp 
55 60 65 

tac aaa gaa aac aat gtc acg ctg cgt caa ggt gtg cgt gca acg gca 355 
Tyr Lys Glu Asn Asn Val Thr Leu Arg Gin Gly Val Arg Ala Thr Ala 
70 75 80 85 

att gat gcg ggt tea cgc caa gtc acc gtt gat gat ggc gga aac act 403 
lie Asp Ala Gly Ser Arg Gin Val Thr Val Asp Asp Gly Gly Asn Thr 
90 95 100 

gag acc att aac tac gac aaa eta gtt ctt get act gga tea gca gtg 451 
Glu Thr lie Asn Tyr Asp Lys Leu Val Leu Ala Thr Gly Ser Ala Val 
105 110 115 

cgc aaa ctt cca att ccg gga gec gac gec tct aat gtg cac tac ctg 499 
Arg Lys Leu Pro lie Pro Gly Ala Asp Ala Ser Asn Val His Tyr Leu 
120 125 130 

cgc acc gtg gaa gac tct gac gcg ate aag gca acc ttc ggt gaa ggt 547 
Arg Thr Val Glu Asp Ser Asp Ala lie Lys Ala Thr Phe Gly Glu Gly 
135 140 145 

aaa aag ctg gtc etc ate ggt ggt ggc tgg ate gga etc gaa gtc gca 595 
Lys Lys Leu Val Leu lie Gly Gly Gly Trp lie Gly Leu Glu Val Ala 
150 155 160 165 

tea gcg gca cga gga get ggc act gac gtc. act gtt ttg gaa ggt gga 643 
Ser Ala Ala Arg Gly Ala Gly Thr Asp Val Thr Val Leu Glu Gly Gly 
170 175 180 

aag etc cca ctt ttg aaa gtc ctt ggt gaa acg gtc gcg caa gtc ttt 691 
Lys Leu Pro Leu Leu Lys Val Leu Gly Glu Thr Val Ala Gin Val Phe 
185 190 195 

gec gat ctg cat gtg gca aac ggc gtt gac ctg cgc acc gaa gtg aaa 73 9 
Ala Asp Leu His Val Ala Asn Gly Val Asp Leu Arg Thr Glu Val Lys 
200 205 210 

att acg gac ate gtc acc gaa gat gga cgt gca gtt ggc gtg cga ctt 787 
lie Thr Asp lie Val Thr Glu Asp Gly Arg Ala Val Gly Val Arg Leu 
215 220 225 

gat gac ggc gaa gtg gtt ccc gca gac gca gta gtc att ggc ate ggt 835 
Asp Asp Gly Glu Val Val Pro Ala Asp Ala Val Val lie Gly lie Gly 
230 235 240 245 

gtc acc cca gtg att gac eta gcg gaa act get gga ctg gaa ate gac 883 
Val Thr Pro Val lie Asp Leu Ala Glu Thr Ala Gly Leu Glu lie Asp 
250 255 260 

aat ggt gtt ttg gtg gac gca gca ctg cgt acc age gac ccg gat ate 931 
Asn Gly Val Leu Val Asp Ala Ala Leu Arg Thr Ser Asp Pro Asp lie 
265 270 275 

tac gca gtt gga gac att gcg aac cac gat cac cca gtt eta gga cac 979 
Tyr Ala Val Gly Asp lie Ala Asn His Asp His Pro Val Leu Gly His 
280 285 290 

cgc ate cgc gtg gag cac tgg gec acc gcg ttg aat caa cct gcg get 1027 
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Arg lie Arg Val Glu His Trp Ala Thr Ala Leu Asn Gin Pro Ala Ala 
295 300 305 

gcg gtg aaa tec eta ctt ggc aaa gac gee gag ttt acc aac ctt ccg 1075 
Ala Val Lys Ser Leu Leu Gly Lys Asp Ala Glu Phe Thr Asn Leu Pro 
310 315 320 325 

tac ttc ttt aca gat caa ttc gat ctg ggt tgt gaa tac gtc ggc cac 1123 
Tyr Phe Phe Thr Asp Gin Phe Asp Leu Gly Cys Glu Tyr Val Gly His 
330 335 340 

gee acc ggt teg cag gag aag gta ttc ate cgt gga aac ctt gaa aca 1171 
Ala Thr Gly Ser Gin Glu Lys Val Phe lie Arg Gly Asn Leu Glu Thr 
345 350 355 

cga gaa ttt gtc gec ttc tgg gtt gat act gaa aac cga att etc gec 1219 
Arg Glu Phe Val Ala Phe Trp Val Asp Thr Glu Asn Arg lie Leu Ala 
360 365 370 

gca atg aac gtg aat gtg tgg gat gtt cct gat caa ate aag cct etc 1267 
Ala Met Asn Val Asn Val Trp Asp Val Pro Asp Gin lie Lys Pro Leu 
375 380 385 

ate gca tea gga aag age gtt gac acc gag aag eta gtg gat cca gaa 1315 
lie Ala Ser Gly Lys Ser Val Asp Thr Glu Lys Leu Val Asp Pro Glu 
390 395 400 405 

gtt ccg tat tea gag etc taagcagtgt gtttgatggc cgc 1356 
Val* Pro Tyr Ser Glu Leu 
410 



<210> 386 
<211> 411 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 386 

Met Ser Thr Pro Gin Ser lie Val lie lie Gly Gly Gly Leu Ala Gly 
15 10 15 

Ala Lys Thr Ala Glu Ala Leu Arg Val Asn Gly Tyr Glu Gly Ser lie 
20 25 30 

Thr Leu lie Ala Ala Glu Asp Tyr Leu Pro Tyr Glu Arg Pro Pro Leu 
35 40 45 

Ser Lys Glu Tyr Met Ala Gly Lys- Val Gly Phe Asp Lys Ala lie Val 
50 55 60 

His Pro Ala Glu Trp Tyr Lys Glu Asn Asn Val Thr Leu Arg Gin Gly 
65 70 75 80 

Val Arg Ala Thr Ala lie Asp Ala Gly Ser Arg Gin Val Thr Val Asp 
85 90 95 

Asp Gly Gly Asn Thr Glu Thr lie Asn Tyr Asp Lys Leu Val Leu Ala 
100 105 110 



Thr Gly Ser Ala Val Arg Lys Leu Pro lie Pro Gly Ala Asp Ala Ser 
115 120 125 
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Asn Val His Tyr Leu Arg Thr Val Glu Asp Ser Asp Ala lie Lys Ala 
130 135 140 

Thr Phe Gly Glu Gly Lys Lys Leu Val Leu lie Gly Gly Gly Trp lie 
145 150 155 160 

Gly Leu Glu Val Ala Ser Ala Ala Arg Gly Ala Gly Thr Asp Val Thr 
165 170 175 

Val Leu Glu Gly Gly Lys Leu Pro Leu Leu Lys Val Leu Gly Glu Thr 
180 185 190 

Val Ala Gin Val Phe Ala Asp Leu His Val Ala Asn Gly Val Asp Leu 
195 200 205 

Arg Thr Glu Val Lys lie Thr Asp lie Val Thr Glu Asp Gly Arg Ala 
210* 215 220 

Val Gly Val Arg Leu Asp Asp Gly Glu Val Val Pro Ala Asp Ala Val 
225 230 235 240 

Val lie Gly lie Gly Val Thr Pro Val lie Asp Leu Ala Glu Thr Ala 
245 250 255 

Gly Leu Glu lie Asp Asn Gly Val Leu Val Asp Ala Ala Leu Arg Thr 
260 265 270 

Ser Asp Pro Asp lie Tyr Ala Val Gly Asp lie Ala Asn His Asp His 
275 280 285 

Pro Val Leu Gly His Arg lie Arg Val Glu His Trp Ala Thr Ala Leu 
290 295 300 

Asn Gin Pro Ala Ala Ala Val Lys Ser Leu Leu Gly Lys Asp Ala Glu 
305 310 315 320 

Phe Thr Asn Leu Pro Tyr Phe Phe Thr Asp Gin Phe Asp Leu Gly Cys 
325 330 335 

Glu Tyr Val Gly His Ala Thr Gly Ser Gin Glu Lys Val Phe lie Arg 
340 345 350 

Gly Asn Leu Glu Thr Arg Glu Phe Val Ala Phe Trp Val Asp Thr Glu 
355 360 365 

Asn Arg lie Leu Ala Ala Met Asn Val Asn Val Trp Asp Val Pro Asp 
370 375 380 

Gin lie Lys Pro Leu lie Ala Ser Gly Lys Ser Val Asp Thr Glu Lys 
*385 390 395 400 

Leu Val Asp Pro Glu Val Pro Tyr Ser Glu Leu 
405 410 



<210> 387 
<211> 572 
<212> DNA 

<213> Corynebacterium glutamicum 
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<220> 

<221> CDS 

<222> (15) . . (572) 

<223> RXA02828 

<220> 

<221> misc_feature 

<222> (71) 

<223> n=a,c,g, or t 

<400> 387 

agtcaggatt tatg atg aaa cga cgt gac ttc ctg teg gcg ctt tct gec 50 
Met Lys Arg Arg Asp Phe Leu Ser Ala Leu Ser Ala 
15 10 

ggc acc etc teg ctg ggc ggn ttt gcg ccc caa ctg ctg ctg gec caa 98 
Gly Thr Leu Ser Leu Gly Gly Phe Ala Pro Gin Leu Leu Leu Ala Gin 
15 20 25 

ggg atg aat cag cca atg cgc gcg ccc att cat gtg ggt aaa teg ggc 146 
Gly Met Asn Gin Pro Met Arg Ala Pro lie His Val Gly Lys Ser Gly 
30 35 40 

ctg cgc gee cgc gac gee gag gcg ctt gee acc tgg tac caa age cac 194 
Leu Arg Ala Arg Asp Ala Glu Ala Leu Ala Thr Trp Tyr Gin Ser His 
45 50 55 60 

gtc ggc ctg caa gaa att ggc cgc gac ggc gcg acg ate cac atg ggt 242 
Val Gly Leu Gin Glu lie, Gly Arg Asp Gly Ala Thr lie His Met Gly 
65 70 75 

gcg ggc ggc acc gtg ctg ctg gaa ate acg cag tac gac ggt ate gtg 290 
Ala Gly Gly Thr Val Leu Leu Glu lie Thr Gin Tyr Asp Gly lie Val 
80 85 90 

ctg gcg ccc atg cgc gtc gcg ggc ctt tat cac aac gcg ttc ctg ctg 338 
Leu Ala Pro Met Arg Val Ala Gly Leu Tyr His Asn Ala Phe Leu Leu 
95 100 105 

ccc gcg cgc gcg gat ctg gcg egg tgg gtg ctg gac gee teg gca egg 38 6 
Pro Ala Arg Ala Asp Leu Ala Arg Trp Val Leu Asp Ala Ser Ala Arg 
110 115 120 

caa ctg egg ate gac ggc tat gee gac cac ctt gtc age gag gcg atg 434 
Gin Leu Arg lie Asp Gly Tyr Ala Asp His Leu Val Ser Glu Ala Met 
125 130 135 140 

tac ctg acc gac ccc gaa ggc aac ggc gtc gaa ate tac gee gac cgc 482 
Tyr Leu Thr Asp Pro Glu Gly Asn Gly Val Glu lie Tyr Ala Asp Arg 
145 150 155 

ccc gee age gac tgg gtc tgg cgc aat ggt cag gtc gag atg gac age 53 0 
Pro Ala Ser Asp Trp Val Trp Arg Asn Gly Gin Val Glu Met Asp Ser 
160 165 170 

ctg caa ate gac ttc tac age atg ate gee acg ctt gac ggc 572 
Leu Gin lie Asp Phe Tyr Ser Met lie Ala Thr Leu Asp Gly 
175 180 185 



<210> 388 
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<211> 186 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 388 

Met Lys Arg Arg Asp Phe Leu Ser Ala Leu Ser Ala Gly Thr Leu Ser 
15 10 15 

Leu Gly Gly Phe Ala Pro Gin Leu Leu Leu Ala Gin Gly Met Asn Gin 
20 25 30 

Pro Met Arg Ala Pro lie His Val Gly Lys Ser Gly Leu Arg Ala Arg 
35 40 45 

Asp Ala- Glu Ala Leu Ala Thr Trp Tyr Gin Ser His Val Gly Leu Gin 
50 55 60 

Glu lie Gly Arg Asp Gly Ala Thr lie His Met Gly Ala Gly Gly Thr 
65 70 75 80 

Val Leu Leu Glu lie Thr Gin Tyr Asp Gly lie Val Leu Ala Pro Met 
85 90 95 

Arg Val Ala Gly Leu Tyr His Asn Ala Phe Leu Leu Pro Ala Arg Ala 
100 105 110 

Asp Leu Ala Arg Trp Val Leu Asp Ala Ser Ala Arg Gin Leu Arg lie 
115 120 125 

- - 

Asp Gly Tyr Ala Asp His Leu Val Ser Glu Ala Met Tyr Leu Thr Asp 
130 135 140 

Pro Glu Gly Asn Gly Val Glu lie Tyr Ala Asp Arg Pro Ala Ser Asp 
145 150 155 160 

Trp Val Trp Arg Asn Gly Gin Val Glu Met Asp Ser Leu Gin lie Asp 
165 170 175 

Phe Tyr Ser Met lie Ala Thr Leu Asp Gly 
180 185 



<210> 389 
<211> 762 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (739) 

<223> RXA02064 

<400> 389 

ctagattaca tcctgtgcat cttctggcaa ttgtgaattc atttgcactt aatgcgtgta 60 

ggtacttcac atctcgcctg ctcgctctag actataacgc gtg agt aac gcc ttc 115 

Val Ser Asn Ala Phe 
1 5 



gag tat ctt cgc act tat gtc gag tec act act gaa acc gac get get 163 
Glu Tyr Leu Arg Thr Tyr Val Glu Ser Thr Thr Glu Thr Asp Ala Ala 
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10 15 20 

gta gcg cgc get cgt gaa gac gec gec gag ttc ggt etc ccc gec ccg 211 
Val Ala Arg Ala Arg Glu Asp Ala Ala Glu Phe Gly Leu Pro Ala Pro 
25 30 35 

gat gaa atg act ggc cag ctg eta acc act ttg get gee ace acc aat 259 
Asp Glu Met Thr Gly Gin Leu Leu Thr Thr Leu Ala Ala Thr Thr Asn 
40 45 50 

ggc aac ggc tec act ggt gec ate gcg att acc ccg get gec ggg ttg 3 07 
Gly Asn Gly Ser Thr Gly Ala lie Ala lie Thr Pro Ala Ala Gly Leu 
55 60 65 

gtg ggt ctg tat ate ctg aac gga ctg gec gat aac acc aca ctg acc 355 
Val Gly Leu Tyr lie Leu Asn Gly Leu Ala Asp Asn Thr Thr Leu Thr 
70 75 80 85 

tgc att gat cct gaa tea gag cat cag cgc cag gec aaa gca etc ttc 403 
Cys lie Asp Pro Glu Ser Glu His Gin Arg Gin Ala Lys Ala Leu Phe 
90 95 100 

cgc gag gec ggc tat tec ccc age cgc gta cgc ttc ttg etc teg cgc 451 
Arg Glu Ala Gly Tyr Ser Pro Ser Arg Val Arg Phe Leu Leu Ser Arg 
105 110 115 

ccg etc gac gtg atg agt cgc ctt gee aac gac age tat cag ctt gtc 499 
Pro Leu Asp Val Met Ser Arg Leu Ala Asn Asp Ser Tyr Gin Leu Val 
120 125 130 

ttc ggc caa gtc tec ccc atg gat tta aag gcg ctt gtc gac gee gec 547 
Phe Gly Gin Val Ser Pro Met Asp Leu Lys Ala Leu Val Asp Ala Ala 
135 140 145 

tgg ccg ctt ctt cga cga ggc ggt gcg ctg gtg etc gec gat gcg etc 595 
Trp Pro Leu Leu Arg Arg Gly Gly Ala Leu Val Leu Ala Asp Ala Leu 
150 155 160 165 

ctt gac ggc acc att gcg gat caa acc cgc aag gat cgt gac acc caa 643 
Leu Asp Gly Thr lie Ala Asp Gin Thr Arg Lys Asp Arg Asp Thr Gin 
170 175 180 

gca gca cgt gac gec gat gaa tat att cgt tec att gaa ggc gca cac 691 
Ala Ala Arg Asp Ala Asp Glu Tyr lie Arg Ser lie Glu Gly Ala His 
185 190 195 

gtt get cgc ctg ccc ctt ggt gca ggc tta acc gtg gtg act aaa gec 739 
Val Ala Arg Leu Pro Leu Gly Ala Gly Leu Thr Val Val Thr Lys Ala 
200 205 210 

tagaggggga cgtcgagaag cga 7 62 



<210> 390 
<211> 213 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 390 

Val Ser Asn Ala Phe Glu Tyr Leu Arg Thr Tyr Val Glu Ser Thr Thr 
15 10 15 
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Glu Thr Asp Ala Ala Val Ala Arg Ala Arg Glu Asp Ala Ala Glu Phe 
20 25 30 

Gly Leu Pro Ala Pro Asp Glu Met Thr Gly Gin Leu Leu Thr Thr Leu 
35 40 45 

Ala Ala Thr Thr Asn Gly Asn Gly Ser Thr Gly Ala lie Ala He Thr 
50 55 60 

Pro Ala Ala Gly Leu Val Gly Leu Tyr He Leu Asn Gly Leu Ala Asp 
65 70 75 80 

Asn Thr Thr Leu Thr Cys lie Asp Pro Glu Ser Glu His Gin Arg Gin 
85 90 95 

Ala Lys Ala Leu Phe Arg Glu Ala Gly Tyr Ser Pro Ser Arg Val Arg 
100 105 110 

Phe Leu Leu Ser Arg Pro Leu Asp Val Met Ser Arg Leu Ala Asn Asp 
115 120 125 

Ser Tyr Gin Leu Val Phe Gly Gin Val Ser Pro Met Asp Leu Lys Ala 
130 135 140 

Leu Val Asp Ala Ala Trp Pro Leu Leu Arg Arg Gly Gly Ala Leu Val 
145 150 155 160 

Leu Ala Asp Ala Leu Leu Asp Gly Thr He Ala Asp ■ G.l-n Thr Arg Lys 
165 170 175 

Asp Arg Asp Thr Gin Ala Ala Arg Asp Ala Asp Glu Tyr He Arg Ser 
180 185 190 

He Glu Gly Ala His Val Ala Arg Leu Pro Leu Gly Ala Gly Leu Thr 
195 200 205 

Val Val Thr Lys Ala 
210 



<210> 391 
<211> 978 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (955) 

<223> RXN00639 

<400> 391 

agtgttgtta tcgagttcag ccgatcacaa agatttttcc gctaggcagt gatccgactc 60 

gcacccccta cttcaccccc aaagtctcta ggagtatgac atg act tea get gaa 115 

Met Thr Ser Ala Glu 
1 5 



cag ate gtt gat cca aca gee cac gat teg ggc aac aag gca act gac 163 
Gin He Val Asp Pro Thr Ala His Asp Ser Gly Asn Lys Ala Thr Asp 
10 15 20 
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aag ttc aag gca aac cgc gtt tec tec gat acc tec aag gaa cgc gca 211 
Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr Ser Lys Glu Arg Ala 
25 30 35 

aac gcg ate tac gta gat ctg etc gcg gcg ate gec cag gtt get cac 259 
Asn Ala lie Tyr Val Asp Leu Leu Ala Ala lie Ala Gin Val Ala His 
40 45 50 

aag cac gaa gtc acc tac gaa gag tac gca gtg etc aag cag tgg atg 3 07 
Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val Leu Lys Gin Trp Met 
55 60 65 

ate gac gtt gga gaa tac ggc gag tgg cca ctg tgg ttg gac gtt ttc 355 
lie Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu Trp Leu Asp Val Phe 
70 75 80 85 

gtt gag cat gag ate gaa gag ate aac tac aac cgc cac gac tac acc 403 
Val Glu His Glu lie Glu Glu He Asn Tyr Asn Arg His Asp Tyr Thr 
90 95 100 

gga acc aag ggt tec ate gaa ggc cct tat tac gta gag aac tct ccg 451 
Gly Thr Lys Gly Ser He Glu Gly Pro Tyr Tyr Val Glu Asn Ser Pro 
105 110 115 

aag etc cct tgg gat get gaa atg cca atg cgt gac aag gac cgc gca 499 
Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg Asp Lys Asp Arg Ala 
120 125 130 

tgc acc cca ctg ate ttc gag ggg cag gtt act gac etc gac ggc aac 547 
Cys Thr Pro Leu lie Phe Glu Gly Gin Val Thr Asp Leu Asp Gly Asn 
135 140 145 

ggt ctt gat gga gca gaa gtt gag etc tgg cac gca gat gag gac gga 595 
Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His Ala Asp Glu Asp Gly 
150 155 160 165 

tac tac tec cag ttc gcg cct gga ate cca gag tgg aac ctg cgt ggc 643 
Tyr Tyr Ser Gin Phe Ala Pro Gly He Pro Glu Trp Asn Leu Arg Gly 
170 175 180 

acc ate gtt acc gat gag gaa ggc cgc tac aag ate aag acc ctg cag 691 
Thr He Val Thr Asp Glu Glu Gly Arg Tyr Lys He Lys Thr Leu Gin 
185 190 195 

cct gcg cct tac cag ate cct cat gat ggc cca acc ggt tgg ttc att 739 
Pro Ala Pro Tyr Gin He Pro His Asp Gly Pro Thr Gly Trp Phe He 
200 205 210 

gag tct tac ggt ggg cac cca tgg cgc cca gee cac etc cac ttg cgc 7 87 
Glu Ser Tyr Gly Gly His Pro Trp Arg Pro Ala His Leu His Leu Arg 
215 220 225 

gtt tec cac ccg ggc tac cgc acc ate acc acc cag ctt tac ttc gag 835 
Val Ser His Pro Gly Tyr Arg Thr He Thr Thr Gin Leu Tyr Phe Glu 
230 235 240 245 

ggt ggc gag tgg gtc gaa aac gac gtt gca acc get gtg aag cca gaa 883 
Gly Gly Glu Trp Val Glu Asn Asp Val Ala Thr Ala Val Lys Pro Glu 
250 255 260 
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ctg gtc ctg cac cct gag act ggc gag gat ggt aac cac gtt cac tac 931 

Leu Val Leu His Pro Glu Thr Gly Glu Asp Gly Asn His Val His Tyr 
265 270 275 

cca ttc gtc ctg gat aag gaa gac tagtttttct acctagctag cat 978 

Pro Phe Val Leu Asp Lys Glu Asp 

280 285 



<210> 392 
<211> 285 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 392 

Met Thr Ser Ala Glu Gin lie Val Asp Pro Thr Ala His Asp Ser Gly 
15 10 15 

Asn Lys Ala Thr Asp Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr 
20 25 30 

Ser Lys Glu Arg Ala Asn Ala lie Tyr Val Asp Leu Leu Ala Ala lie 
35 40 45 

Ala Gin Val Ala His Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val 
50 55 60 

Leu Lys Gin Trp Met lie Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu 
65 ; 70* 75 80 

Trp Leu Asp Val Phe Val Glu His Glu lie Glu Glu lie Asn Tyr Asn 
85 90 95 

Arg His Asp Tyr Thr Gly Thr Lys Gly Ser lie Glu Gly Pro Tyr Tyr 
100 105 110 

Val Glu Asn Ser Pro Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg 
115 120 125 

Asp Lys Asp Arg Ala Cys Thr Pro Leu lie Phe Glu Gly Gin Val Thr 
130 135 140 

Asp Leu Asp Gly Asn Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His 
145 150 155 160 

Ala Asp Glu Asp Gly Tyr Tyr Ser Gin Phe Ala Pro Gly lie Pro Glu 
165 170 175 

Trp Asn Leu Arg Gly Thr lie Val Thr Asp Glu Glu Gly Arg Tyr Lys 
180 185 190 

lie Lys Thr Leu Gin Pro Ala Pro Tyr Gin lie Pro His Asp Gly Pro 
195 200 205 

Thr Gly Trp Phe lie Glu Ser Tyr Gly Gly His Pro Trp Arg Pro Ala 
210 215 220 

His Leu His Leu Arg Val Ser His Pro Gly Tyr Arg Thr lie Thr Thr 
225 230 235 240 



Gin Leu Tyr Phe Glu Gly Gly Glu Trp Val Glu Asn Asp Val Ala Thr 
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245 250 255 

Ala Val Lys Pro Glu Leu Val Leu His Pro Glu Thr Gly Glu Asp Gly 
260 265 270 

Asn His Val His Tyr Pro Phe Val Leu Asp Lys Glu Asp 
275 280 285 



<210> 393 
<211> 760 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (760) 

<223> FRXA00639 

<400> 393 

agtgttgtta tcgagttcag ccgatcacaa agatttttcc gctaggcagt gatccgactc 60 



gcacccccta cttcaccccc aaagtctcta ggagtatgac atg act tea get gaa 

Met Thr Ser Ala Glu 
1 5 



115 



cag ate gtt gat cca aca gee cac gat teg ggc aac aag gca act gac 
Gin lie Val Asp Pro Thr Ala His Asp Ser Gly Asn Lys Ala Thr Asp 
10 ^ 15 20 



163 



aag ttc aag gca aac cgc gtt tec tec gat ace tec aag gaa cgc gca 
Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr Ser Lys Glu Arg Ala 
25 30 35 



211 



aac gcg ate tac gta gat ctg etc gcg gcg ate gee cag gtt get cac 
Asn Ala lie Tyr Val Asp Leu Leu Ala Ala lie Ala Gin Val Ala His 
40 45 50 



259 



aag cac gaa gtc acc tac gaa gag tac gca gtg etc aag cag tgg atg 
Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val Leu Lys Gin Trp Met 
55 60 65 



307 



ate gac gtt gga gaa tac ggc gag tgg cca ctg tgg ttg gac gtt ttc 
lie Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu Trp Leu Asp Val Phe 
70 75 80 85 



355 



gtt gag cat gag ate gaa gag ate aac tac aac cgc cac gac tac acc 
Val Glu His Glu lie Glu Glu lie Asn Tyr Asn Arg His Asp Tyr Thr 
90 95 100 



403 



gga acc aag ggt tec ate gaa ggc cct tat tac gta gag aac tct ccg 
Gly Thr Lys Gly Ser lie Glu Gly Pro Tyr Tyr Val Glu Asn Ser Pro 
105 110 115 



451 



aag etc cct tgg gat get gaa atg cca atg cgt gac aag gac cgc gca 
Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg Asp Lys Asp Arg Ala 
120 125 130 



499 



tgc acc cca ctg ate ttc gag ggg cag gtt act gac etc gac ggc aac 
Cys Thr Pro Leu lie Phe Glu Gly Gin Val Thr Asp Leu Asp Gly Asn 
135 140 145 



547 
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ggt ctt gat gga gca gaa gtt gag etc tgg cac gca gat gag gac gga 595 
Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His Ala Asp Glu Asp Gly 
150 155 160 165 

tac tac tec cag ttc gcg cct gga ate cca gag tgg aac ctg cgt ggc 643 
Tyr Tyr Ser Gin Phe Ala Pro Gly lie Pro Glu Trp Asn Leu Arg Gly 
170 175 180 

acc ate gtt ace gat gag gaa ggc cgc tac aag ate aag acc ctg cag 691 
Thr lie Val Thr Asp Glu Glu Gly Arg Tyr Lys lie Lys Thr Leu Gin 
185 190 195 

cct gcg cct tac cag ate cct cat gat ggc cca acc ggt tgg ttc att 739 
Pro Ala Pro Tyr Gin lie Pro His Asp Gly Pro Thr Gly Trp Phe lie 
200 205 210 

gag tct tac ggt ggg cac cca 760 
Glu Ser Tyr Gly Gly His Pro 
215 220 



<210> 394 
<211> 220 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 394 

Met Thr Ser Ala Glu Gin lie Val Asp Pro Thr Ala His Asp Ser Gly . . 
15 10 15 

Asn Lys Ala Thr Asp Lys Phe Lys Ala Asn Arg Val Ser Ser Asp Thr 
20 25 30 

Ser Lys Glu Arg Ala Asn Ala lie Tyr Val Asp Leu Leu Ala Ala lie 
35 40 45 

Ala Gin Val Ala His Lys His Glu Val Thr Tyr Glu Glu Tyr Ala Val 
50 55 60 

Leu Lys Gin Trp Met lie Asp Val Gly Glu Tyr Gly Glu Trp Pro Leu 
65 70 75 80 

Trp Leu Asp Val Phe Val Glu His Glu lie Glu Glu lie Asn Tyr Asn 
85 90 95 

Arg His Asp Tyr Thr Gly Thr Lys Gly Ser lie Glu Gly Pro Tyr Tyr 
100 105 110 

Val Glu Asn Ser Pro Lys Leu Pro Trp Asp Ala Glu Met Pro Met Arg 
115 120 125 

Asp Lys Asp Arg Ala Cys Thr Pro Leu lie Phe Glu Gly Gin Val Thr 
130 135 140 

Asp Leu Asp Gly Asn Gly Leu Asp Gly Ala Glu Val Glu Leu Trp His 
145 150 155 160 



Ala Asp Glu Asp Gly Tyr Tyr Ser Gin Phe Ala Pro Gly lie Pro Glu 
165 170 175 
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Trp Asn Leu Arg Gly Thr lie Val 
180 

lie Lys Thr Leu Gin Pro Ala Pro 
195 200 

Thr Gly Trp Phe lie Glu Ser Tyr 
210 215 



Thr Asp Glu Glu Gly Arg Tyr Lys 
185 190 

Tyr Gin lie Pro His Asp Gly Pro 
205 

Gly Gly His Pro 
220 



<210> 395 
<211> 1584 • 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1561) 
<223> RXN01653 

<400> 395 

ttcattcagg gtgaatgctc tccttgtttc agatgttcaa cgctccataa agtagaccgc 60 



aatctagaca aagatgtcta ttttaattaa ggagcagaac atg gcc acg gcc gag 

Met Ala Thr Ala Glu 
1 5 



115 



aac aca aca cag gag aat egg aaa ate ctg ttc aac gca ttt gat. atg 
Asn Thr Thr Gin Glu Asn Arg Lys lie Leu Phe Asn Ala Phe Asp Met 
10 15 20 



163 



aac tgc gtt gcg cat cag tec cca gga ctg tgg aca cac ccg aag gat 
Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp Thr His Pro Lys Asp 
25 30 35 



211 



aag gcg cga gac tac aac act ctt gat tac tgg gtg cac ctt gcc aag 
Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp Val His Leu Ala Lys 
40 45 50 



259 



act ttg gag aag ggc ctt ttc gac ggc ctt ttc ate gca gat gtg ctt 
Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe lie Ala Asp Val Leu 
55 60 65 



307 



gga act tac gat gtt tat ggt tct agt aat gaa gcg gcg ttg age agt 
Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu Ala Ala Leu Ser Ser 
70 75 80 85 



355 



ggt gcg cag gtg cct gtc aat gat ccg ate ctt ctt gtt tct gcg atg 
Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu Leu Val Ser Ala Met 
90 95 100 



403 



gcc tat gcc aca aag aac etc ggg ttt ggc att act gca ggt act gcc 
Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie Thr Ala Gly Thr Ala 
105 110 ■ 115 



451 



tat gag cac ccg tat cct ttt gcg egg cgt ctg gcc aca ctt gat cac 
Tyr Glu His Pro Tyr Pro Phe Ala Arg Arg Leu Ala Thr Leu Asp His 
120 125 130 



499 



ctg act aat ggg cgt gtg ggg tgg aat gtg gtt act ggc tat ctt ccc 
Leu Thr Asn Gly Arg Val Gly Trp Asn Val Val Thr Gly Tyr Leu Pro 



547 
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135 140 145 

tct get get caa aac atg ggt gac acc gat cag ctg cca cat gat gag. 595 
Ser Ala Ala Gin Asn Met Gly Asp Thr Asp Gin Leu Pro His Asp Glu 
150 155 160 165 

cgc tat gac aaa gca gat gaa tac ctg gaa gtg ate tac aag ctt etc 643 
Arg Tyr Asp Lys Ala Asp Glu Tyr Leu Glu Val lie Tyr Lys Leu Leu 
170 175 180 

gag ggc tec tgg gaa gac gat get gtt caa aac aat acg gag acg agt 691 
Glu Gly Ser Trp Glu Asp Asp Ala Val Gin Asn Asn Thr Glu Thr Ser 
185 190 195 

gtc ttt acg gac tec tec aaa gtg cac gee att aat cat cat ggc aag 739 
Val Phe Thr Asp Ser Ser Lys Val His Ala lie Asn His His Gly Lys 
200 205 210 

tac ttt gat gtg ccg ggc att gee ate act gag ccg agt gtg cag cgt 787 
Tyr Phe Asp Val Pro Gly lie Ala lie Thr Glu Pro Ser Val Gin Arg 
215 220 225 

acg ccg gtg ate tac cag gcg ggt gca teg ccg cgc gga ttg aaa ttc 835 
Thr Pro Val lie Tyr Gin Ala Gly Ala Ser Pro Arg Gly Leu Lys Phe 
230 235 240 245 

get ggt gag aat gca gaa gca gtg ttt ate aat tec age acc gtg gag 883 
Ala Gly Glu Asn Ala Glu Ala Val Phe lie Asn Ser Ser Thr Val Glu 
. - 255 . ■ 260.^-. 

gca ate acc aag act gtc gca aaa att cgc get get gcg gtc get gcg 931 
Ala lie Thr Lys Thr Val Ala Lys lie Arg Ala Ala Ala Val Ala Ala 
265 270 275 

gga cgt gat cca cat gcg gtg aag ate ttt gcg atg caa acc ate ate 979 
Gly Arg Asp Pro His Ala Val Lys lie Phe Ala Met Gin Thr lie lie 
280 285 290 

act ggt gaa aca gaa gca gat gcg cag "gca aag ctg gag gaa tac agt 1027 
Thr Gly Glu Thr Glu Ala Asp Ala Gin Ala Lys Leu Glu Glu Tyr Ser 
295 300 305 

cgc tat ate gat cct gtc ggt ggt ctg acc ttg atg tct gga tgg acc 1075 
Arg Tyr lie Asp Pro Val Gly Gly Leu Thr Leu Met Ser Gly Trp Thr 
310 315 320 325 

ggc gcg gat ctg teg cag tat gac ctg gat gaa ccg ate acc aat att 1123 
Gly Ala Asp Leu Ser Gin Tyr Asp Leu Asp Glu Pro lie Thr Asn lie 
330 335 340 

gag tea aac get att cag tec act gca gee acc att age aac ggc acc 1171 
Glu Ser Asn Ala lie Gin Ser Thr Ala Ala Thr lie Ser Asn Gly Thr 
345 350 355 

ggt gaa ggt gcg tgg acg gta cgc aaa ctg ggt gag gca acc ggc ate 1219 
Gly Glu Gly Ala Trp Thr Val Arg Lys Leu Gly Glu Ala Thr Gly lie 
360 365 370 

ggc ggc ttc gga cca gtg ctt gtg gga tct ggc get aac gtt gee gcg 1267 
Gly Gly Phe Gly Pro Val Leu Val Gly Ser Gly Ala Asn Val Ala Ala 
375 380 385 
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gaa ctt gca cgc ate cag gat etc age gat gtt gat ggt ttc aac ctt 1315 
Glu Leu Ala Arg lie Gin Asp Leu Ser Asp Val Asp Gly Phe Asn Leu 
390 395 400 405 

get tat gec ate ace cca gga act ttt gaa gat gtc gtg gac ttt gtg 1363 
Ala Tyr Ala lie Thr Pro Gly Thr Phe Glu Asp Val Val Asp Phe Val 
410 415 420 

gtg cct gag ctg caa aaa ctt age cgc tac aag acg gaa tac gcg ccg 1411 
Val Pro Glu Leu Gin Lys Leu Ser Arg Tyr Lys Thr Glu Tyr Ala Pro 
425 430 435 

ggt tec ttg cgc aac aaa ttg etc ggt aaa ggt gat cgc ctg gac gat 1459 
Gly Ser Leu Arg Asn Lys Leu Leu Gly Lys Gly Asp Arg Leu Asp Asp 
440 445 450 

acc cac cgc ggc gca age tac cgc eta ggc get egg aac tec ace gec 1507 
Thr His Arg Gly Ala Ser Tyr Arg Leu Gly Ala Arg Asn Ser Thr Ala 
455 460 465 

act att gat etc agt tec ata tec gec caa eta gtt tec cag gga gec 1555 
Thr lie Asp Leu Ser Ser lie Ser Ala Gin Leu Val Ser Gin Gly Ala 
470 475 480 485 

cac tea tgatctcacc gcaaacaatc ate 1584 
His Ser 



<210> 396 
<211> 487 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 396 

Met Ala Thr Ala Glu Asn Thr Thr Gin Glu Asn Arg Lys lie Leu Phe 
15 10 15 

Asn Ala Phe Asp Met Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp 
20 25 30 

Thr His Pro Lys Asp Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp 
35 40 45 

Val His Leu Ala Lys Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe 
50 55 60 

lie Ala Asp Val Leu Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu 
65 70 75 80 

Ala Ala Leu Ser Ser Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu 
85 90 95 

Leu Val Ser Ala Met Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie 
100 105 110 

Thr Ala Gly Thr Ala Tyr Glu His Pro Tyr Pro Phe Ala Arg Arg Leu 
115 120 125 



Ala Thr Leu Asp His Leu Thr Asn Gly Arg Val Gly Trp Asn Val Val 



BGI-132CP 



571 



130 135 140 

Thr Gly Tyr Leu Pro Ser Ala Ala Gin Asn Met Gly Asp Thr Asp Gin 
145 150 155 160 

Leu Pro His Asp Glu Arg Tyr Asp Lys Ala Asp Glu Tyr Leu Glu Val 
165 170 175 

lie Tyr Lys Leu Leu Glu Gly Ser Trp Glu Asp Asp Ala Val Gin Asn 
180 185 190 

Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His Ala lie 
195 200 205 

Asn His His Gly Lys Tyr Phe Asp Val Pro Gly lie Ala lie Thr Glu 
210 215 220 

Pro Ser Val Gin Arg Thr Pro Val lie Tyr Gin Ala. Gly Ala Ser Pro 
225 230 235 240 

Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe lie Asn 
245 250 255 

Ser Ser Thr Val Glu Ala lie Thr Lys Thr Val Ala Lys lie Arg Ala 
260 265 270 

Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys lie Phe Ala 
275 280 285 

Met Gin Thr lie lie Thr Gly Glu Thr Glu Ala Asp Ala Gin Ala Lys 
290 295 300 

Leu Glu Glu Tyr Ser Arg Tyr lie Asp Pro Val Gly Gly Leu Thr Leu 
305 310 315 320 

Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu Asp Glu 
325 330 335 

Pro lie Thr Asn lie Glu Ser Asn Ala lie Gin Ser Thr Ala Ala Thr 
340 345 350 

lie Ser Asn Gly Thr Gly Glu Gly Ala Trp Thr Val Arg Lys Leu Gly 
355 360 365 

Glu Ala Thr Gly lie Gly Gly Phe Gly Pro Val Leu Val Gly Ser Gly 
370 375 380 

Ala Asn Val Ala Ala Glu Leu Ala Arg lie Gin Asp Leu Ser Asp Val 
385 390 395 400 

Asp Gly Phe Asn Leu Ala Tyr Ala lie Thr Pro Gly Thr Phe Glu Asp 
405 410 415 

Val Val Asp Phe Val Val Pro Glu Leu Gin Lys Leu Ser Arg Tyr Lys 
420 425 430 

Thr Glu Tyr Ala Pro Gly Ser Leu Arg Asn Lys Leu Leu Gly Lys Gly 
435 440 445 

Asp Arg Leu Asp Asp Thr His Arg Gly Ala Ser Tyr Arg Leu Gly Ala 
450 455 460 
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Arg Asn Ser Thr Ala Thr lie Asp Leu Ser Ser lie Ser Ala Gin Leu 
465 470 475 480 

Val Ser Gin Gly Ala His Ser 
485 



<210> 397 > 
<211> 460 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (460) 

<223> FRXA00797 

<400> 397 

ttcattcagg gtgaatgctc tccttgtttc agatgttcaa cgctccataa agtagaccgc 60 

aatctagaca aagatgtcta ttttaattaa ggagcagaac atg gcc acg gcc gag 115 

Met Ala Thr Ala Glu 
1 5 

aac aca aca cag gag aat egg aaa ate ctg ttc aac gca ttt gat atg 163 
Asn Thr Thr Gin Glu Asn Arg Lys lie Leu Phe Asn Ala Phe Asp Met 
10 15 20 

aac tgc gtt gcg cat cag tec cca gga ctg tgg aca cac ccg aag gat 211 
Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp Thr His Pro Lys Asp 
25 30 35 

aag gcg cga gac tac aac act ctt gat tac tgg gtg cac ctt gcc aag 259 
Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp Val His Leu Ala Lys 
40 45 50 

act ttg gag aag ggc ctt ttc gac ggc ctt ttc ate gca gat gtg ctt 307 
Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe lie Ala Asp Val Leu 
55 60 65 

gga act tac gat gtt tat ggt tct agt aat gaa gcg gcg ttg age agt 355 
Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu Ala Ala Leu Ser Ser 
70 75 80 85 

ggt gcg cag gtg cct gtc aat gat ccg ate ctt ctt gtt tct gcg atg 403 
Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu Leu Val Ser Ala Met 
90 95 100 

gcc tat gcc aca aag aac etc ggg ttt ggc att act gca ggt act gcc 451 
Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie Thr Ala Gly Thr Ala 
105 110 115 

tat gag cac 460 
Tyr Glu His 
120 



<210> 398 
<211> 120 
<212> PRT 
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<213> Corynebacterium glutamicum 
<400> 398 

Met Ala Thr Ala Glu Asn Thr Thr Gin Glu Asn Arg Lys lie Leu Phe 
15 10 15 

Asn Ala Phe Asp Met Asn Cys Val Ala His Gin Ser Pro Gly Leu Trp 
20 25 30 

Thr His Pro Lys Asp Lys Ala Arg Asp Tyr Asn Thr Leu Asp Tyr Trp 
35 40 45 

Val His Leu Ala Lys Thr Leu Glu Lys Gly Leu Phe Asp Gly Leu Phe 
50 55 60 

lie Ala Asp Val Leu Gly Thr Tyr Asp Val Tyr Gly Ser Ser Asn Glu 
65 70 75 80 

Ala Ala Leu Ser Ser Gly Ala Gin Val Pro Val Asn Asp Pro lie Leu 
85 90 95 

Leu Val Ser Ala Met Ala Tyr Ala Thr Lys Asn Leu Gly Phe Gly lie 
100 105 110 

Thr Ala Gly Thr Ala Tyr Glu His 
115 120 



<210> 399 
<211> 962 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (939) 
<223> FRXA01653 

<400> 399 

gga agt gat eta caa get tct cga ggg etc ctg gaa gac gat get gtt 48 
Gly Ser Asp Leu Gin Ala Ser Arg Gly Leu Leu Glu Asp Asp Ala Val 
15 10 15 

caa aac aat acg gag acg agt gtc ttt acg gac tec tec aaa gtg cac 96 
Gin Asn Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His 
20 25 30 

gec att aat cat cat ggc aag tac ttt gat gtg ccg ggc att gec ate 144 
Ala lie Asn His His Gly Lys Tyr Phe Asp Val Pro Gly lie Ala lie 
35 40 45 

act gag ccg agt gtg cag cgt acg ccg gtg ate tac cag gcg ggt gca 192 
Thr Glu Pro Ser Val Gin Arg Thr Pro Val lie Tyr Gin Ala Gly Ala 
50 55 60 

teg ccg cgc gga ttg aaa ttc get ggt gag aat gca gaa gca gtg ttt 240 
Ser Pro Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe 
65 70 75 80 



ate aat tec age ace gtg gag gca ate acc aag act gtc gca aaa att 288 
lie Asn Ser Ser Thr Val Glu Ala lie Thr Lys Thr Val Ala Lys lie 



BGI-132CP 574 



85 90 95 

cgc get get gcg gtc get gcg gga cgt gat cca cat gcg gtg aag ate 3 36 
Arg Ala Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys lie 
100 * 105 110 

,ttt gcg atg caa acc ate ate act ggt gaa aca gaa gca gat gcg cag 3 84 
Phe Ala Met Gin Thr lie He Thr Gly Glu Thr Glu Ala Asp Ala Gin 
115 120 125 

gca aag ctg gag gaa tac agt cgc tat ate gat cct gtc ggt ggt ctg 432 
Ala Lys Leu Glu Glu Tyr Ser Arg Tyr He Asp Pro Val Gly Gly Leu 
130 135 140 

acc ttg atg tct gga tgg acc ggc gcg gat ctg teg cag tat gac ctg 480 
Thr Leu Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu 
145 150 155 160 

gat gaa ccg ate acc aat att gag tea aac get att cag tec act gca 528 
Asp Glu Pro He Thr Asn He Glu Ser Asn Ala He Gin Ser Thr Ala 
165 170 175 

gec acc att age aac ggc acc ggt gaa ggt gcg tgg acg gta cgc aaa 57 6 
Ala Thr He Ser Asn Gly Thr Gly Glu Gly Ala Trp Thr Val Arg Lys 
180 185 190 

ctg ggt gag gca acc ggc ate ggc ggc ttc gga cca gtg ctt gtg gga 624 
Leu Gly Glu Ala Thr Gly He Gly Gly Phe Gly Pro Val Leu Val Gly 
195 ,^ 200. 2 05 

tct ggc get aac gtt gee gcg gaa ctt gca cgc ate cag gat etc age 672 
Ser Gly Ala Asn Val Ala Ala Glu Leu Ala Arg He Gin Asp Leu Ser 
210 215 220 

gat gtt gat ggt ttc aac ctt get tat gee ate acc cca gga act ttt 720 
Asp Val Asp Gly Phe Asn Leu Ala Tyr Ala He Thr Pro Gly Thr Phe 
225 230 235 240 

gaa gat gtc gtg gac ttt gtg gtg cct gag ctg caa aaa ctt age cgc 768 
Glu Asp Val Val Asp Phe Val Val Pro Glu Leu Gin Lys Leu Ser Arg 
245 250 255 

tac aag acg gaa tac gcg ccg ggt tec ttg cgc aac aaa ttg etc ggt 816 
Tyr Lys Thr Glu Tyr Ala Pro Gly Ser Leu Arg Asn Lys Leu Leu Gly 
260 265 270 

aaa ggt gat cgc ctg gac gat acc cac cgc ggc gca age tac cgc eta 864 
Lys Gly Asp Arg Leu Asp Asp Thr His Arg Gly Ala Ser Tyr Arg Leu 
275 280 285 

ggc get egg aac tec acc gee act att gat etc agt tec ata tec gee 912 
Gly Ala Arg Asn Ser Thr Ala Thr He Asp Leu Ser Ser He Ser Ala 
290 295 300 

caa eta gtt tec cag gga gee cac tea tgatctcacc gcaaacaatc ate 962 
Gin Leu Val Ser Gin Gly Ala His Ser 
305 310 



<210> 400 
<211> 313 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 400 

Gly Ser Asp Leu Gin Ala Ser Arg Gly Leu Leu Glu Asp Asp Ala Val 
15 10 15 

Gin Asn Asn Thr Glu Thr Ser Val Phe Thr Asp Ser Ser Lys Val His 
20 25 30 

Ala lie Asn His His Gly Lys Tyr Phe Asp Val Pro Gly lie Ala lie 
35 40 45 

Thr Glu Pro Ser Val Gin Arg Thr Pro Val lie Tyr Gin Ala Gly Ala 
50 55 60 

Ser Pro Arg Gly Leu Lys Phe Ala Gly Glu Asn Ala Glu Ala Val Phe 
65 70 75 80 

lie Asn Ser Ser Thr Val Glu Ala lie Thr Lys Thr Val Ala Lys lie 
85 90 95 

Arg Ala Ala Ala Val Ala Ala Gly Arg Asp Pro His Ala Val Lys lie 
100 105 110 

Phe Ala Met Gin Thr lie lie Thr Gly Glu Thr Glu Ala Asp Ala Gin 
115 120 125 

Ala Lys Leu Glu Glu Tyr Ser Arg- Tyr lie Asp Pro Val Gly Gly. Leu 
130 135 140 

Thr Leu Met Ser Gly Trp Thr Gly Ala Asp Leu Ser Gin Tyr Asp Leu 
145 150 155 160 

Asp Glu Pro lie Thr Asn lie Glu Ser Asn Ala lie Gin Ser Thr Ala 
165 170 175 

Ala Thr lie Ser Asn Gly Thr Gly Glu Gly Ala Trp Thr Val Arg Lys 
180 185 190 

Leu Gly Glu Ala Thr Gly lie Gly Gly Phe Gly Pro Val Leu Val Gly 
195 200 205 

Ser Gly Ala Asn Val Ala Ala Glu Leu Ala Arg lie Gin Asp Leu Ser 
210 215 220 

Asp Val Asp Gly Phe Asn Leu Ala Tyr Ala lie Thr Pro Gly Thr Phe 
225 230 235 240 

Glu Asp Val Val Asp Phe Val Val Pro Glu Leu Gin Lys Leu Ser Arg 
245 250 255 

Tyr Lys Thr Glu Tyr Ala Pro Gly Ser Leu Arg Asn Lys Leu Leu Gly 
260 265 270 

Lys Gly Asp Arg Leu Asp Asp Thr His Arg Gly Ala Ser Tyr Arg Leu 
275 280 285 

Gly Ala Arg Asn Ser Thr Ala Thr lie Asp Leu Ser Ser lie Ser Ala 
290 295 300 
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Gin Leu Val Ser Gin Gly Ala His Ser 
305 310 



<210> 401 
<211> 780 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (757) 

<223> RXN02530 

<400> 401 

gaggctgagc tttccgtcaa acaacatctt cccaatgtgg atgaaatgac tgtgaccatc 60 

accccttcca aaccttgagt cccgtgatac aattgttgat atg tea aca aat tat 115 

Met Ser Thr Asn Tyr 
1 5 

gaa gca ate ate att gga gca ggt cag get gga etc gcg gcg gcg cat 163 
Glu Ala lie lie lie Gly Ala Gly Gin Ala Gly Leu Ala Ala Ala His 
10 15 20 

gaa ctt tec cgc cgc ggt ttc act ccc gga aaa gat ttt etc gtc etc 211 
Glu Leu Ser Arg Arg Gly Phe Thr Pro Gly Lys Asp Phe Leu Val Leu 
25 30 35 

gat tec aac gac ggg ccc ggt ggc gee tgg egg cat agg tgg gat tea 259 
Asp Ser Asn Asp Gly Pro Gly Gly Ala Trp Arg His Arg Trp Asp Ser 
40 45 50 

etc aca tta ggt aaa gee cac gga ate gee gat etc cca ggg ctt ccc 307 
Leu Thr Leu Gly Lys Ala His Gly lie Ala Asp Leu Pro Gly Leu Pro 
55 60 65 

atg aat cgc ccc gat ccg aaa act ccg get tec aca ttg gtt get ggt 355 
Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Ser Thr Leu Val Ala Gly 
70 75 80 85 

tat tac ggc get tac gag aac gag ttc tec ttc gca gtt gtg cgc cca 403 
Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe Ala Val Val Arg Pro 
90 95 100 

gtc aaa gtc tea cga gtt gag ccc act tec gag gat cct teg age cca 451 
Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu Asp Pro Ser Ser Pro 
105 110 115 

ttg cgc gtg age age gac gat ggt cga gag tgg att ace cgc atg gtt 499 
Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp lie Thr Arg Met Val 
120 125 130 

ctt aat gca aca ggt acg tgg aca aac cct tat gtt ccg tac att cct 547 
Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr Val Pro Tyr lie Pro 
135 140 145 

ggc ate gat aaa ttc cag ggc aag cag etc cac ace gtt aat tac cgc 595 
Gly lie Asp Lys Phe Gin Gly Lys Gin Leu His Thr Val Asn Tyr Arg 
150 155 160 165 
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aag gcc gag gat ttc aaa ggt aag aaa gtc ctg gtc gtc ggc ggt ggt 643 
Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu Val Val Gly Gly Gly 
170 175 180 

ttg agt get gtg caa ttt ctg ctg gag ttg gaa ggc ttg gcg gaa acc 691 
Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu Gly Leu Ala Glu Thr 
185 190 195 

acc tgg gcg acg cgt cgt ccg cga act tac gca gcg cga gtt cga cgc 73 9 
Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala Ala Arg Val Arg Arg 
200 205 210 

egg ctg ggg cat tgc ggt tgagcgcgcc gtccgcgaac gca 78 0 

Arg Leu Gly His Cys Gly 
215 



<210> 402 
<211> 219 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 402 

Met Ser Thr Asn Tyr Glu Ala lie lie lie Gly Ala Gly Gin Ala Gly 
15 10 15 

Leu Ala Ala Ala His Glu Leu Ser Arg Arg Gly Phe Thr Pro Gly Lys 
20 25 30 

Asp Phe Leu Val Leu Asp Ser Asn Asp Gly Pro Gly Gly Ala Trp Arg 
35 40 45 

His Arg Trp Asp Ser Leu Thr Leu Gly Lys Ala His Gly lie Ala Asp 
50 55 60 

Leu Pro Gly Leu Pro Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Ser 
65 70 75 80 

Thr Leu Val Ala Gly Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe 
85 90 95 

Ala Val Val Arg Pro Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu 
100 105 110 

Asp Pro Ser Ser Pro Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp 
115 120 125 

lie Thr Arg Met Val Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr 
130 135 140 

Val Pro Tyr lie Pro Gly lie Asp Lys Phe Gin Gly Lys Gin Leu His 
145 150 155 160 

Thr Val Asn Tyr Arg Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu 
165 170 175 

Val Val Gly Gly Gly Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu 
180 185 190 

Gly Leu Ala Glu Thr Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala 
195 200 205 
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Ala Arg Val Arg Arg Arg Leu Gly His Cys Gly 
210 215 



<210> 403 
<211> 492 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (20) . . (469) 

<223> FRXA02530 

<400> 403 

cgatctccca gggcttccc atg aat cgc ccc gat ccg aaa act cca get ggc 52 

Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Gly 
15 10 

aca ttg gtt get ggt tat tac ggc get tac gag aac gag ttc tec ttc 100 
Thr Leu Val Ala Gly Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe 
15 20 25 

gca gtt gtg cgc cca gtc aaa gtc tea cga gtt gag ccc act tec gag 148 
Ala Val Val Arg Pro Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu 
30 35 40 

gat cct teg age cca ttg cgc gtg age age gac gat ggtvega gag tgg 19 6 
Asp Pro Ser Ser Pro Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp 
45 50 55 

att acc cgc atg gtt ctt aat gca aca ggt acg tgg aca aac cct tat 244 
lie Thr Arg Met Val Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr 
60 65 70 75 

gtt ccg tac att cct ggc ate gat aaa ttc cag ggc aag cag etc cac 292 
Val Pro Tyr lie Pro Gly lie Asp Lys Phe Gin Gly Lys Gin Leu His 
80 85 90 

acc gtt aat tac cgc aag gee gag gat ttc aaa ggt aag aaa gtc ctg 340 
Thr Val Asn Tyr Arg Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu 
95 100 105 

gtc gtc ggc ggt ggt ttg agt get gtg caa ttt ctg ctg gag ttg gaa 388 
Val Val Gly Gly Gly Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu 
110 115 120 

ggc ttg gcg gaa acc acc tgg gcg acg cgt cgt ccg cga act tac gca 43 6 
Gly Leu Ala Glu Thr Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala 
125 130 135 

gcg cga gtt cga cgc egg ctg ggg cat tgc ggt tgagcgcgcc gtccgcgaac 489 

Ala Arg Val Arg Arg Arg Leu Gly His Cys Gly 

140 145 150 

gca 492 



<210> 404 
<211> 150 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 404 

Met Asn Arg Pro Asp Pro Lys Thr Pro Ala Gly Thr Leu Val Ala Gly 
15 10 15 

Tyr Tyr Gly Ala Tyr Glu Asn Glu Phe Ser Phe Ala Val Val Arg Pro 
20 25 30 

Val Lys Val Ser Arg Val Glu Pro Thr Ser Glu Asp Pro Ser Ser Pro 
35 40 45 

Leu Arg Val Ser Ser Asp Asp Gly Arg Glu Trp lie Thr Arg Met Val 
50 55 60 

Leu Asn Ala Thr Gly Thr Trp Thr Asn Pro Tyr Val Pro Tyr lie Pro 
65 70 75 80 

Gly lie Asp Lys Phe Gin Gly Lys Gin Leu His Thr Val Asn Tyr Arg 
85 90 95 

Lys Ala Glu Asp Phe Lys Gly Lys Lys Val Leu Val Val Gly Gly Gly 
100 105 110 

Leu Ser Ala Val Gin Phe Leu Leu Glu Leu Glu Gly Leu Ala Glu Thr 
115 120 125 

Thr Trp Ala Thr Arg Arg Pro Arg Thr Tyr Ala Ala Arg Val Arg Arg 
130 135 140 

Arg Leu Gly His Cys Gly 
145 150 



<210> 405 
<211> 1533 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1510) 
<223> RXA02083 

<400> 405 

tttttgtaca tggtctgtgg cacgcattgt ttcgtttgcc ctgccatgtt ggtgttttaa 60 

gtgaaggccg ccttttgcgg aatgggtata ggaggcattc atg gag atg gtt atg 115 

Met Glu Met Val Met 
1 5 

aag aat aag cgc gtt gcg att att ggt gca ggt ccg agt ggt ate get 163 
Lys Asn Lys Arg Val Ala lie lie Gly Ala Gly Pro Ser Gly lie Ala 
10 15 20 

cag ttg agg gcg ttt gag tct get gaa aag cag ggg cat gag ate cct 211 
Gin Leu Arg Ala Phe Glu Ser Ala Glu Lys Gin Gly His Glu lie Pro 
25 30 35 



gag ctg gtg tgt ttt gaa aag cag gat ace tgg ggt ggg cag tgg aat 



259 
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Glu Leu Val Cys Phe Glu Lys Gin Asp Thr Trp Gly Gly Gin Trp Asn 
40 45 50 

tac tct tgg cgc acg gga aca gac tct tat ggt gag cct gtg cac tea 3 07 
Tyr Ser Trp Arg Thr Gly Thr Asp Ser Tyr Gly Glu Pro Val His Ser 
55 60 65 

agt atg tac cga aac ctg tgg tea aac ggt ccg aag gaa gtt etc gaa 3 55 
Ser Met Tyr Arg Asn Leu Trp Ser Asn Gly Pro Lys Glu Val Leu Glu 
70 75 80 85 

ttt get gag tac age ttc gat gag cac ttc gga aag cca att tct tct 403 
Phe Ala Glu Tyr Ser Phe Asp Glu His Phe Gly Lys Pro lie Ser Ser 
90 95 100 

tac cct cca cgt gaa gtg ttg tgg gat tac att gca ggt cgt gca aag 451 
Tyr Pro Pro Arg Glu Val Leu Trp Asp Tyr lie Ala Gly Arg Ala Lys 
105 110 115 

aag teg aac gtt gag aag tac ate aag ttc gcg cat gtt gtt cgc tgg 499 
Lys Ser Asn Val Glu Lys Tyr lie Lys Phe Ala His Val Val Arg Trp 
120 125 130 

gtg agt ttt gat gag gec acc aag ctg ttc acc gtg acg gtg gag aac 547 
Val Ser Phe Asp Glu Ala Thr Lys Leu Phe Thr Val Thr Val Glu Asn 
135 140 145 

etc cgc acc ggt gag acc age agt gat act tat gac aac gtg att gtt 595 
Leu Arg Thr Gly^Glu. Thr Se^-Ser Asp, Thr Tyr Asp Asn- Val lie- Val 
150 155 160 165 

ggc get gga cac ttc age ttc ccg aac gtc cct cac ttt gat ggt gtg 643 
Gly Ala Gly His Phe Ser Phe Pro Asn Val Pro His Phe Asp Gly Val 
170 175 180 

gag act ttc cca ggt cag ate atg cat get cac gag ttc cgt ggt gca 691 
Glu Thr Phe Pro Gly Gin lie Met His Ala His Glu Phe Arg Gly Ala 
185 190 195 

gag get gtt get gac aag gat att ttg ctg att ggt gca agt tat tct 739 
Glu Ala Val Ala Asp Lys Asp lie Leu Leu lie Gly Ala Ser Tyr Ser 
200 205 210 

gcg gaa gat ate ggt acc cag gcg tac aag atg ggt get cgt teg gtg 787 
Ala Glu Asp lie Gly Thr Gin Ala Tyr Lys Met Gly Ala Arg Ser Val 
215 220 225 

act ttc tct tac cgc tea aac cca atg ggg tat gag tgg cct gaa gag 835 
Thr Phe Ser Tyr Arg Ser Asn Pro Met Gly Tyr Glu Trp Pro Glu Glu 
230 235 240 245 

atg act gag ctt cct ttg gtt gag cgt ttc gac ggc tec gag gtt cac 883 
Met Thr Glu Leu Pro Leu Val Glu Arg Phe Asp Gly Ser Glu Val His 
250 255 260 

ttt gtc aat ggt gaa aag cgc aag gtc gac ate gtg gtg ttc tgt act 931 
Phe Val Asn Gly Glu Lys Arg Lys Val Asp lie Val Val Phe Cys Thr 
265 270 275 

ggt tac tta cac cat tac cca ttt atg ccg tct gag ctg act tta age 979 
Gly Tyr Leu His His Tyr Pro Phe Met Pro Ser Glu Leu Thr Leu Ser 
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280 285 290 

tea cca aac aac ctg tac ccg gat acg ctt tat cgt ggc gtg gtg tec 1027 
Ser Pro Asn Asn Leu Tyr Pro Asp Thr Leu Tyr Arg Gly Val Val Ser 
295 300 305 

gag get aat aac cag ctg ttc tgg ttg ggt get cag gat cag tgg ctg 1075 
Glu Ala Asn Asn Gin Leu Phe Trp Leu Gly Ala Gin Asp Gin Trp Leu 
310 315 320 325 

acg ttc aac atg ttt gat get cag get tgg tat gtt cgc gat gtc att 1123 
Thr Phe Asn Met Phe Asp Ala Gin Ala Trp Tyr Val Arg Asp Val lie 
330 335 340 

ttg ggc cgc gtg get ctt cct tec aag gaa gcg cag cgc aat cat atg 1171 
Leu Gly Arg Val Ala Leu Pro Ser Lys Glu Ala Gin Arg Asn His Met 
345 350 355 

gat aag tgg ctg tea cgt ttc gaa ggc ttg aag tct gag aat gat cag 1219 
Asp Lys Trp Leu Ser Arg Phe Glu Gly Leu Lys Ser Glu Asn Asp Gin 
360 365 370 

att gat ttc cag tgc gat tac gtc gag gat ctt ate gat cag acc gat 1267 
lie Asp Phe Gin Cys Asp Tyr Val Glu Asp Leu lie Asp Gin Thr Asp 
375 380 385 

tat cct teg ttt gat ctg aag gaa gtc gcg aat ate ttg aag ggc tgg 1315 
Tyr Pro Ser Phe Asp Leu Lys Glu Val Ala Asn lie Leu Lys Gly Trp 
390 395 400 405 

gtg aag teg aag gag gag gat ate etc aac tac cgt gat tac acc tat 1363 
Val Lys Ser Lys Glu Glu Asp lie Leu Asn Tyr Arg Asp Tyr Thr Tyr 
410 415 420 

act tec gtg atg acg ggc acc acc tct gtt gaa cac cac act ccg tgg 1411 
Thr Ser Val Met Thr Gly Thr Thr Ser Val Glu His His Thr Pro Trp 
425 430 435 

atg att gag ttg gat gat tct ttg gag cgt tac etc agt gag cca cag 1459 
Met lie Glu Leu Asp Asp Ser Leu Glu Arg Tyr Leu Ser Glu Pro Gin 
440 445 450 

gaa gat gaa get cgt cag gtt tac cgt ggc aag aaa gtc cgc gat aaa 1507 
Glu Asp Glu Ala Arg Gin Val Tyr Arg Gly Lys Lys Val Arg Asp Lys 
455 460 465 

gec taaggaaaag gectaagcag ccc 1533 

Ala 

470 



<210> 406 
<211> 470 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 406 

Met Glu Met Val Met Lys Asn Lys Arg Val Ala lie lie Gly Ala Gly 
15 10 15 



Pro Ser Gly lie Ala Gin Leu Arg Ala Phe Glu Ser Ala Glu Lys Gin 
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20 25 30 

Gly His Glu lie Pro Glu Leu Val Cys Phe Glu Lys Gin Asp Thr Trp 
35 40 45 

Gly Gly Gin Trp Asn Tyr Ser Trp Arg Thr Gly Thr Asp Ser Tyr Gly 
50 55 60 

Glu Pro Val His Ser' Ser Met Tyr Arg Asn Leu Trp Ser Asn Gly Pro 
65 70 75 80 

Lys Glu Val Leu Glu Phe Ala Glu Tyr Ser Phe Asp Glu His Phe Gly 
85 90 95 

Lys Pro lie Ser Ser Tyr Pro Pro Arg Glu Val Leu Trp Asp Tyr lie 
100 105 110 

Ala Gly Arg Ala Lys Lys Ser Asn Val Glu Lys Tyr lie Lys Phe Ala 
115 120 125 

His Val Val Arg Trp Val Ser Phe Asp Glu Ala Thr Lys Leu Phe Thr 
130 135 140 

Val Thr Val Glu Asn Leu Arg Thr Gly Glu Thr Ser Ser Asp Thr Tyr 
145 150 155 160 

Asp Asn Val lie Val Gly Ala Gly His Phe Ser Phe Pro Asn Val Pro 
165 170 . 175 

His Phe Asp Gly Val Glu Thr Phe Pro Gly Gin lie Met His Ala His 
180 185 190 

Glu Phe Arg Gly Ala Glu Ala Val Ala Asp Lys Asp lie Leu Leu lie 
195 200 205 

Gly Ala Ser Tyr Ser Ala Glu Asp lie Gly Thr Gin Ala Tyr Lys Met 
210 215 220 

Gly Ala Arg Ser Val Thr Phe Ser Tyr Arg Ser Asn Pro Met Gly Tyr 
225 230 235 240 

Glu Trp Pro Glu Glu Met Thr Glu Leu Pro Leu Val Glu Arg Phe Asp 
245 250 255 

Gly Ser Glu Val His Phe Val Asn Gly Glu Lys Arg Lys Val Asp lie 
260 265 270 

Val Val Phe Cys Thr Gly Tyr Leu His His Tyr Pro Phe Met Pro Ser 
275 280 285 

Glu Leu Thr Leu Ser Ser Pro Asn Asn Leu Tyr Pro Asp Thr Leu Tyr 
290 295 300 

Arg Gly Val Val Ser Glu Ala Asn Asn Gin Leu Phe Trp Leu Gly Ala 
305 310 315 320 

Gin Asp Gin Trp Leu Thr Phe Asn Met Phe Asp Ala Gin Ala Trp Tyr 
325 330 335 

Val Arg Asp Val lie Leu Gly Arg Val Ala Leu Pro Ser Lys Glu Ala 
340 345 350 
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Gin Arg Asn His Met Asp Lys Trp Leu Ser Arg Phe Glu Gly Leu Lys 
355 360 365 

Ser Glu Asn Asp Gin lie Asp Phe Gin Cys Asp Tyr Val Glu Asp Leu 
370 375 • 380 

lie Asp Gin Thr Asp Tyr Pro Ser Phe Asp Leu Lys Glu Val Ala Asn 
385 390 395 400 

lie Leu Lys Gly Trp Val Lys Ser Lys Glu Glu Asp lie Leu Asn Tyr 
405 , 410 415 

Arg Asp Tyr Thr Tyr Thr Ser Val Met Thr Gly Thr Thr Ser Val Glu 
420 425 430 

His His Thr Pro Trp Met lie Glu Leu Asp Asp Ser Leu Glu Arg Tyr 
435 440 445 

Leu Ser Glu Pro Gin Glu Asp Glu Ala Arg Gin Val Tyr Arg Gly Lys 
450 455 460 

Lys Val Arg Asp Lys Ala 
465 470 



<210> 407 
<211> 1017 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (994) 

<223> RXA00892 

<400> 407 

ttgatcgctg cgaaatcggg cagctggtag ggcaaggtgc tgggcttgag caggtgttca 60 

acagtcatag tgaccgatac tagttgctag agttttcatc atg tct gcc acc tct 115 

Met Ser Ala Thr Ser 
1 5 

tec gtc acc gtt gaa tgc ccg gcg gga acc ate acc ggc gag ccc cat 163 
Ser Val Thr Val Glu Cys Pro Ala Gly Thr lie Thr Gly Glu Pro His 
10 15 20 

tat ttc cgc teg att ccc tac gca aag gcg cgc ccg ttt get gat gcc 211 
Tyr Phe Arg Ser lie Pro Tyr Ala Lys Ala Arg Pro Phe Ala Asp Ala 
25 30 35 

gaa aag eta gaa ccc ctg cgc att gat gcg acc ggc aag cac gag ggt 259 
Glu Lys Leu Glu Pro Leu Arg lie Asp Ala Thr Gly Lys His Glu Gly 
40 45 50 

etc tat tta acg ttg gca acc ccg gag gca egg ttc ggc gcg gat gcc 307 
Leu Tyr Leu Thr Leu Ala Thr Pro Glu Ala Arg Phe Gly Ala Asp Ala 
55 60 65 



ccg gtg ate gtt tat ate cac ggc gga gga tat gac ggt ggc acg cgt 
Pro Val lie Val Tyr lie His Gly Gly Gly Tyr Asp Gly Gly Thr Arg 



355 
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70 75 80 85 

ttc gat gcc cgc acc gag ccc act ttc ttc cgt gag cag ggc ttt gtg 403 
Phe Asp Ala Arg Thr Glu Pro Thr Phe Phe Arg Glu Gin Gly Phe Val 
90 95 100 

gtg gtc tec ate gat tac cgc gtc ggc ctg gag ggc ttt gcg cgc ttc 451 
Val Val Ser lie Asp Tyr Arg Val Gly Leu Glu Gly Phe Ala Arg Phe 
105 110 115 

cac gac gac gag gcc aat cgt tac cgc ggc ate gat gat tgc gtg etc 499 
His Asp Asp Glu Ala Asn Arg Tyr Arg Gly lie Asp Asp Cys Val Leu 
120 125 130 

gcg ctg gag tgg gtg cag aaa aac ate gag cat ttc ggc ggc gat ccc 547 
Ala Leu Glu Trp Val Gin Lys Asn lie Glu His Phe Gly Gly Asp Pro 
135 140 145 

acc aac gtc acc etc ate ggg cag tec gcg ggc gcc ggc ate gcg etc 595 
Thr Asn Val Thr Leu lie Gly Gin Ser Ala Gly Ala Gly lie Ala Leu 
150 155 160 165 

tgg etc acg cgc eta gac cac tat aaa ggt get ttt cga cgc ctg gtt 643 
Trp Leu Thr Arg Leu Asp His Tyr Lys Gly Ala Phe Arg Arg Leu Val 
170 175 180 

gcg etc tec ccc age ttc ccg cgc cag cca ttc get gcc cga aaa ggt 691 
Ala Leu Ser Pro Ser Phe Pro Arg Gin Pro Phe Ala Ala Arg Lys Gly 
185 190 195 

get tta cga cgc gcc ctg ggc aaa ccc gtc acc cgc gcc teg ctg gcg 739 
Ala Leu Arg Arg Ala Leu Gly Lys Pro Val Thr Arg Ala Ser Leu Ala 
200 205 210 

ggc ate aag ccc gca cgc ttg gac aaa ggc tac cgt cgc ttt get cgc 787 
Gly lie Lys Pro Ala Arg Leu Asp Lys Gly Tyr Arg Arg Phe Ala Arg 
215 220 225 

cgc tac ttc acc gac ctg gca etc ggc cct acc cca tac gac ccg aat 83 5 
Arg Tyr Phe Thr Asp Leu Ala Leu Gly Pro Thr Pro Tyr Asp Pro Asn 
230 235 240 245 

gag ctg gcc gac ate gat ttg ate ate tec tec acc cgc gat gaa atg 883 
Glu Leu Ala Asp lie Asp Leu lie lie Ser Ser Thr Arg Asp Glu Met 
250 255 260 

tac gga cac cgc gca ggc tta tgg ttc gac cag cgt ggc ttc ggc gca 931 
Tyr Gly His Arg Ala Gly Leu Trp Phe Asp Gin Arg Gly Phe Gly Ala 
265 270 275 

aaa ctg gcc gcg cga ctt ttt ggc ctg gag aat teg gat acc aat att 979 
Lys Leu Ala Ala Arg Leu Phe Gly Leu Glu Asn Ser Asp Thr Asn lie 
280 285 290 

aag gaa gcc cca aga tgacaaccgc gttgtaggcc gca 1017 
Lys Glu Ala Pro Arg 
295 



<210> 408 
<211> 298 
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<212> PRT 

<213> Corynebacterium glutamicum 
<400> 408 

Met Ser Ala Thr Ser Ser Val Thr Val Glu Cys Pro Ala Gly Thr lie 
15 10 15 

Thr Gly Glu Pro His Tyr Phe Arg Ser lie Pro Tyr Ala Lys Ala Arg 
20 25 30 

Pro Phe Ala Asp Ala Glu Lys Leu Glu Pro Leu Arg lie Asp Ala Thr 
35 40 45 

Gly Lys His Glu Gly Leu Tyr Leu Thr Leu Ala Thr Pro Glu Ala Arg 
50 55 60 

Phe Gly Ala Asp Ala Pro Val lie Val Tyr lie His Gly Gly Gly Tyr 
65 70 75 80 

Asp Gly Gly Thr Arg Phe Asp Ala Arg Thr Glu Pro Thr Phe Phe Arg 
85 90 95 

Glu Gin Gly Phe Val Val Val Ser lie Asp Tyr Arg Val Gly Leu Glu 
100 105 110 

Gly Phe Ala Arg Phe His Asp Asp Glu Ala Asn Arg Tyr Arg Gly lie 
115 120 125 

Asp Asp Cys Val Leu Ala Leu >Glu Trp Val Gin Lys Asn lie Glu His 
130 135 140 

Phe Gly Gly Asp Pro Thr Asn Val Thr Leu lie Gly Gin Ser Ala Gly 
145 150 155 160 

Ala Gly lie Ala Leu Trp Leu Thr Arg Leu Asp His Tyr Lys Gly Ala 
165 170 175 

Phe Arg Arg Leu Val Ala Leu Ser Pro Ser Phe Pro Arg Gin Pro Phe 
180 185 190 

Ala Ala Arg Lys Gly Ala Leu Arg Arg Ala Leu Gly Lys Pro Val Thr 
195 200 205 

Arg Ala Ser Leu Ala Gly lie Lys Pro Ala Arg Leu Asp Lys Gly Tyr 
210 215 220 

Arg Arg Phe Ala Arg Arg Tyr Phe Thr Asp Leu Ala Leu Gly Pro Thr 
225 230 235 240 

Pro Tyr Asp Pro Asn Glu Leu Ala Asp lie Asp Leu lie lie Ser Ser 
245 250 255 

Thr Arg Asp Glu Met Tyr Gly His Arg Ala Gly Leu Trp Phe Asp Gin 
260 265 270 

Arg Gly Phe Gly Ala Lys Leu Ala Ala Arg Leu Phe Gly Leu Glu Asn 
275 280 285 

Ser Asp Thr Asn lie Lys Glu Ala Pro Arg 
290 295 
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<210> 409 
<211> 1761 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1738) 
<223> RXA02092 

<400> 409 

gcataactgc atattcatca aagcgttgcc ggtcacctgc ttcgtgccta gcctgggagg 60 

catgaatagt tcgacgtgga cacctcggta ctcaccgcat atg get aac agt gca 115 

Met Ala Asn Ser Ala 
1 5 

<?cg ggt teg gtg ttg gcg gat gag atg gtg gtt ccc acc tea aca ggg 163 
Ala Gly Ser Val Leu Ala Asp Glu Met Val Val Pro Thr Ser Thr Gly 
10 15 20 

ttt gtt aaa ggc gtc aaa gga cca ggg ctt aaa acc tgg agg gga att 211 
Phe Val Lys Gly Val Lys Gly Pro Gly Leu Lys Thr Trp Arg Gly lie 
25 30 35 

ccc tac ggc cga aac act ggc gga aaa tat cgc ttc egg gca ccc egg 2 59 
Pro Tyr Gly Arg Asn Thr Gly Gly Lys Tyr Arg Phe. Arg Ala Pro Arg 
40 45 50 

ccc gec aag aaa tgg gac ggc gtg cgc gat tgc tea atg ttc ggt gaa 3 07 
Pro Ala Lys Lys Trp Asp Gly Val Arg Asp Cys Ser Met Phe Gly Glu 
55 60 65 

gta get tct cag cca acg tac tec tgg aca gat aag att cgc ggt tea 355 
Val Ala Ser Gin Pro Thr Tyr Ser Trp Thr Asp Lys lie Arg Gly Ser 
70 75 80 85 

gaa gac tgc ctt aac etc gat gtc gtg egg cct gat tec gaa gaa aag 403 
Glu Asp Cys Leu Asn Leu Asp Val Val Arg Pro Asp Ser Glu Glu Lys 
90 95 100 

ctt cct gtt gtg gtg tat etc cac ggc ggt tec ttc ate atg ggc tea 451 
Leu Pro Val Val Val Tyr Leu His Gly Gly Ser Phe lie Met Gly Ser 
105 110 115 

tea age gaa aaa gcg ctg cgc gga tat aac etc gtc aca aac atg aat 499 
Ser Ser Glu Lys Ala Leu Arg Gly Tyr Asn Leu Val Thr Asn Met Asn 
120 125 130 

gtg gtc tac gtg tec gtt aat ttc cgc etc ggc get ttg ggc tat eta 547 
Val Val Tyr Val Ser Val Asn Phe Arg Leu Gly Ala Leu Gly Tyr Leu 
135 140 145 

gat ctg cgt tec gtg ggg gag gat tgc gta gee aac ccc gcg etc cac 595 
Asp Leu Arg Ser Val Gly Glu Asp Cys Val Ala Asn Pro Ala Leu His 
150 155 160 165 



gat cag etc ctg gee ctg cag tgg gtc age cgt aat ate aaa gca ttc 
Asp Gin Leu Leu Ala Leu Gin Trp Val Ser Arg Asn lie Lys Ala Phe 
170 175 180 



643 
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ggt ggg gat cct gac aac gtc acc etc atg ggc gaa tec gcg ggc get 691 
Gly Gly Asp Pro Asp Asn Val Thr Leu Met Gly Glu Ser Ala Gly Ala 
185 190 195 

gca gca gtg gtt gca etc atg tgt gtg ccc get gca gga gga eta ttc 739 
Ala Ala Val Val Ala Leu Met Cys Val Pro Ala Ala Gly Gly Leu Phe 
200 205 210 

cac cgc gec ate gee caa tec gcg ccg gtc ate tct gtg cac tea tct 787 
His Arg Ala lie Ala Gin Ser Ala Pro Val lie Ser Val His Ser Ser 
215 220 225 



acc caa gca aaa ttc tgg gca cgt gaa ctg ate tac cgc atg gca ttg 
Thr Gin Ala Lys Phe Trp Ala Arg Glu Leu lie Tyr Arg Met Ala Leu 
230 235 240 245 



835 



ccc agg gaa acc acc ttg gat gaa ctg cgc caa gaa tec gec gat gat 883 
Pro Arg Glu Thr Thr Leu Asp Glu Leu Arg Gin Glu Ser Ala Asp Asp 
250 255 260 

eta gtg cgc gee ggg cag teg atg atg tgg cgc tec ggc gaa ctg etc 931 
Leu Val Arg Ala Gly Gin Ser Met Met Trp Arg Ser Gly Glu Leu Leu 
265 270 275 

caa etc aac tct tgt tac ggg ccc acg gtg gat ggt tec ttg eta cct 979 
Gin Leu Asn Ser Cys Tyr Gly Pro Thr Val Asp Gly Ser Leu Leu Pro 
280 . 285 290 

gag cac ccg etc acc atg ttt gaa cag gga aga caa cac cgc att ccc 1027 
Glu His Pro Leu Thr Met Phe Glu Gin Gly Arg Gin His Arg lie Pro 
295 300 305 

ttc atg ate ggt act aat aac gga gaa act tct ttc tec aaa gee ttt 1075 
Phe Met lie Gly Thr Asn Asn Gly Glu Thr Ser Phe Ser Lys Ala Phe 
310 315 320 325 

tat tta aga age tct gee cga cgt cgc tct gee tta cgc atg ctg tct 1123 
Tyr Leu Arg Ser Ser Ala Arg Arg Arg Ser Ala Leu Arg Met Leu Ser 
330 335 340 

gtg tat gat ccc cac aat gca gaa cgc gtg gtt age gec tat ggc gga 1171 
Val Tyr Asp Pro His Asn Ala Glu Arg Val Val Ser Ala Tyr Gly Gly 
345 350 355 

ggc gag gca cgc aca gac ttt tct gaa eta etc get gac gcg ctg ttc 1219 
Gly Glu Ala Arg Thr Asp Phe Ser Glu Leu Leu Ala Asp Ala Leu Phe 
360 365 370 

tgg gca ccg teg gtt aga ttg gcg cag teg cac gee tec caa gat gaa 1267 
Trp Ala Pro Ser Val Arg Leu Ala Gin Ser His Ala Ser Gin Asp Glu 
375 380 385 

gat acc tgg atg tac cgc ttc gat tac gec cca caa tec atg egg aaa 1315 
Asp Thr Trp Met Tyr Arg Phe Asp Tyr Ala Pro Gin Ser Met Arg Lys 
390 395 400 405 

ctt ggc etc ggc gcg att cac tct ttc gaa etc aac get gtc ttt ggc 1363 
Leu Gly Leu Gly Ala lie His Ser Phe Glu Leu Asn Ala Val Phe Gly 
410 415 420 



BGI-132CP 



588 



gat cat gaa tct tct cgc tec atg aac ctt gcg aaa att gec ggc ggc 1411 
Asp His Glu Ser Ser Arg Ser Met Asn Leu Ala Lys lie Ala Gly Gly 
425 430 435 

atg gat cat ttg gat aaa gtc acc gaa ctt gtc caa gag cat tgg aag 1459 
Met Asp His Leu Asp Lys Val Thr Glu Leu Val Gin Glu His Trp Lys 
440 445 450 

caa ttc ate tac ttc ggc agg ccc ggt gaa gag tgg aag get tac cgc 1507 
Gin Phe lie Tyr Phe Gly Arg Pro Gly Glu Glu Trp Lys Ala Tyr Arg 
455 460 465 

ggc cgc age gat acc gaa ccg ggc cgt get aca ttt gtc ate gat ate 1555 
Gly Arg Ser Asp Thr Glu Pro Gly Arg Ala Thr Phe Val lie Asp lie 
470 475 480 485 

aac tec cga ate gcg tgg gat cca cgc cag gac aaa cgc acg gcg tgg 1603 
Asn Ser Arg lie Ala Trp Asp Pro Arg Gin Asp Lys Arg Thr Ala Trp 
490 495 500 

gaa aat tac gac atg etc gaa tgg ggc aca ggc cgc cca gat eta gee 1651 
Glu Asn Tyr Asp Met Leu Glu Trp Gly Thr Gly Arg Pro Asp Leu Ala 
505 510 515 

aac gaa ctt gat ttc ate gag ccg gaa gag aca gaa gaa gag cag caa 1699 
Asn Glu Leu Asp Phe lie Glu Pro Glu Glu Thr Glu Glu Glu Gin Gin 
520 525 530 

ttg aag tgg . ctt age ctt atg cag ttt ttt gga agt aga taaatgagca 1748 
Leu Lys Trp Leu Ser Leu Met Gin Phe Phe Gly Ser Arg 
535 540 545 

tctggaaacg tct 1761 



<210> 410 
<211> 546 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 410 

Met Ala Asn Ser Ala Ala Gly Ser Val Leu Ala Asp Glu Met Val Val 
15 10 15 

Pro Thr Ser Thr Gly Phe Val Lys Gly Val Lys Gly Pro Gly Leu Lys 
20 25 30 

Thr Trp Arg Gly lie Pro Tyr Gly Arg Asn Thr Gly Gly Lys Tyr Arg 
35 40 45 

Phe Arg Ala Pro Arg Pro Ala Lys Lys Trp Asp Gly Val Arg Asp Cys 
50 55 60 

Ser Met Phe Gly Glu Val Ala Ser Gin Pro Thr Tyr Ser Trp Thr Asp 
65 70 75 80 

Lys lie Arg Gly Ser Glu Asp Cys Leu Asn Leu Asp Val Val Arg Pro 
85 90 95 

Asp Ser Glu Glu Lys Leu Pro Val Val Val Tyr Leu His Gly Gly Ser 
100 105 110 
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Phe lie Met Gly 
115 

Val Thr Asn Met 
130 

Ala Leu Gly Tyr 
145 

Asn Pro Ala Leu 



Asn lie Lys Ala 
180 

Glu Ser Ala Gly 
195 

Ala Gly Gly Leu 
210 

Ser Val His Ser 
225 

Tyr Arg Met Ala 



Glu Ser Ala Asp 
260 

Ser Gly Glu Leu 
275 

Gly Ser Leu Leu 
290 

Gin His Arg lie 
305 

Phe Ser Lys Ala 



Leu Arg Met Leu 
340 

Ser Ala Tyr Gly 
355 

Ala Asp Ala Leu 
370 

Ala Ser Gin Asp 
385 

Gin Ser Met Arg 



Asn Ala Val Phe 
420 



Ser Ser Ser Glu 
120 

Asn Val Val Tyr 
135 

Leu Asp Leu Arg 
150 

His Asp Gin Leu 
165 

Phe Gly Gly Asp 



Ala Ala Ala Val 
200 

Phe His Arg Ala 
215 

Ser Thr Gin Ala 
230 

Leu Pro Arg Glu 
245 

Asp Leu : Val Arg 



Leu Gin Leu Asn 
280 

Pro Glu His Pro 
295 

Pro Phe Met lie 
310 

Phe Tyr Leu Arg 
325 

Ser Val Tyr Asp 



Gly Gly Glu Ala 
360 

Phe Trp Ala Pro 
375 

Glu Asp Thr Trp 
390 

Lys Leu Gly Leu 
405 

Gly Asp His Glu 



Lys Ala Leu Arg 



Val Ser Val Asn 
140 

Ser Val Gly Glu 
155 

Leu Ala Leu Gin 
170 

Pro Asp Asn Val 
185 

Val Ala Leu Met 



lie Ala Gin Ser 
220 

Lys Phe Trp Ala 
235 

Thr Thr Leu Asp 
250 

.Ala Gly Gin Ser 
265 

Ser Cys Tyr Gly 



Leu Thr Met Phe 
300 

Gly Thr Asn Asn 
315 

Ser Ser Ala Arg 
330 

Pro His Asn Ala 
345 

Arg Thr Asp Phe 



Ser Val Arg Leu 
380 

Met Tyr Arg Phe 
395 

Gly Ala lie His 
410 

Ser Ser Arg Ser 
425 



Gly Tyr Asn Leu 
125 

Phe Arg Leu Gly 



Asp Cys Val Ala 
160 

Trp Val Ser Arg 
175 

Thr Leu Met Gly 
190 

Cys Val Pro Ala 
205 

Ala Pro Val lie 



Arg Glu Leu lie 
240 

Glu Leu Arg Gin 
255 

Met Met Trp Arg 
270 

Pro Thr Val Asp 
285 

Glu Gin Gly Arg 



Gly Glu Thr Ser 
320 

Arg Arg Ser Ala 
335 

Glu Arg Val Val 
350 

Ser Glu Leu Leu 
365 

Ala Gin Ser His 



Asp Tyr Ala Pro 
400 

Ser Phe Glu Leu 
415 

Met Asn Leu Ala 
430 
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Lys lie Ala Gly 
435 

Gin Glu His Trp 
450 

Trp Lys Ala Tyr 
465 

Phe Val lie Asp 



Lys Arg Thr Ala 
500 

Arg Pro Asp Leu 
515 

Glu Glu Glu Gin 
530 



Gly Met Asp His 
440 

Lys Gin Phe He 
455 

Arg Gly Arg Ser 
470 

He Asn Ser Arg 
485 

Trp Glu Asn Tyr 



Ala Asn Glu Leu 
520 

Gin Leu Lys Trp 
535 



Leu Asp Lys Val 



Tyr Phe Gly Arg 
460 

Asp Thr Glu Pro 
475 

He Ala Trp Asp 
490 

Asp Met Leu Glu 
505 

Asp Phe He Glu 



Leu Ser Leu Met 
540 



Thr Glu Leu Val 
445 

Pro Gly Glu Glu 



Gly Arg Ala Thr 
480 

Pro Arg Gin Asp 
495 

Trp Gly Thr Gly 
510 

Pro Glu Glu Thr 
525 

Gin Phe Phe Gly 



Ser Arg 
545 



<210> 411 
<211> 816 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (793) 

<223> RXN00658 

<400> 411 

cattgacacc cacaggttta ccagcatcac ggaaagtttg gatggatttt tactccggcc 60 

acaacgtctg gctggaagct cagccacgtg ctttctggtc gtg cgc cac gac gag 115 

Val Arg His Asp Glu 
1 5 

cac tac cca get gcg gca aac etc att get ttc gat aag gga tgg tec 163 
His Tyr Pro Ala Ala Ala Asn Leu He Ala Phe Asp Lys Gly Trp Ser 
10 15 20 

acc etc ate gee cct cag ctg gaa gat cca gag gcg gag gag ttc ace 211 
Thr Leu He Ala Pro Gin Leu Glu Asp Pro Glu Ala Glu Glu Phe Thr 
25 30 35 

gee gga ttc etc acc gaa tac cag gac aat ctg ate act gcg ggc atg 259 
Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu He Thr Ala Gly Met 
40 45 50 

gag cac cag gcg etc gcg age ggc ttc ccg gtg ggg cgt cgc ttc aag 307 
Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val Gly Arg Arg Phe Lys 
55 60 65 



tec gat att get tta cga cgc tgc gat gcg gtg acc acc cac ate ggc 
Ser Asp He Ala Leu Arg Arg Cys Asp Ala Val Thr Thr His He Gly 
70 75 80 85 



355 
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cac gaa cac tec gee gat ggt cac tgg agg ate tac gta ttc get ggc 403 
His Glu His Ser Ala Asp Gly His Trp Arg lie Tyr Val Phe Ala Gly 
90 95 100 

caa gee ace cca caa gat tec gag tct gca ctg aac aag tgg gcg cag 451 
Gin Ala Thr Pro Gin Asp Ser Glu Ser Ala Leu Asn Lys Trp Ala Gin 
105 110 115 

tgg atg gag gaa age gaa gac tea cca etc aac cgc ttc acc cca gaa 499 
Trp Met Glu Glu Ser Glu Asp Ser Pro Leu Asn Arg Phe Thr Pro Glu 
120 125 130 

gee ggc gac cgc aac gca gtc ttc gat ate aag get acc tac cag cag 547 
Ala Gly Asp Arg Asn Ala Val Phe Asp lie Lys Ala Thr Tyr Gin Gin 
135 140 145 

cat tac cac tec ttc gac ctg ttc gat gcg cca gag gtc ttc ttc cca 595 
His Tyr His Ser Phe Asp Leu Phe Asp Ala Pro Glu Val Phe Phe Pro 
150 155 160 165 

cga gtt gga cca tac aag ctg caa aac etc gaa aac gtt tgg acc gca 643 
Arg Val Gly Pro Tyr Lys Leu Gin Asn Leu Glu Asn Val Trp Thr Ala 
170 175 180 

ctg gat tec caa gac ate ttt gag tec cgt ggc ate agt cgc gat ggc 691 
Leu Asp Ser Gin Asp lie Phe Glu Ser Arg Gly lie Ser Arg Asp Gly 
185 190 195 

gca att gtt gtc gtt cgc cca gac cag tac gtc gca gca gtc etc cca 739 
Ala lie Val Val Val Arg Pro Asp Gin Tyr Val Ala Ala Val Leu Pro 
200 205 210 

etc gaa gac acc gca gca ctg get gag ttc ttc aat ggc aat ctg ctt 787 
Leu Glu Asp Thr Ala Ala Leu Ala Glu Phe Phe Asn Gly Asn Leu Leu 
215 220 225 

gag cca taaaccctaa attctaggaa cga 816 

Glu Pro 

230 



<210> 412 
<211> 231 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 412 

Val Arg His Asp Glu His Tyr Pro Ala Ala Ala Asn Leu lie Ala Phe 
15 10 15 

Asp Lys Gly Trp Ser Thr Leu lie Ala Pro Gin Leu Glu Asp Pro Glu 
20 25 30 

Ala Glu Glu Phe Thr Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu 
35 40 45 

lie Thr Ala Gly Met Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val 
50 55 60 

Gly Arg Arg Phe Lys Ser Asp lie Ala Leu Arg Arg Cys Asp Ala Val 
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65 70 75 80 

Thr Thr His lie Gly His Glu His Ser Ala Asp Gly His Trp Arg lie 
85 90 95 

Tyr Val Phe Ala Gly Gin Ala Thr Pro Gin Asp Ser Glu Ser Ala Leu 
100 105 110 

Asn Lys Trp Ala Gin Trp Met Glu Glu Ser Glu Asp Ser Pro Leu Asn 
115 120 125 

Arg Phe Thr Pro Glu Ala Gly Asp Arg Asn Ala Val Phe Asp lie Lys 
130 135 140 

Ala Thr Tyr Gin Gin His Tyr His Ser Phe Asp Leu Phe Asp Ala Pro 
145 150 155 160 

Glu Val Phe Phe Pro Arg Val Gly Pro Tyr Lys Leu Gin Asn Leu Glu 
165 170 175 

Asn Val Trp Thr Ala Leu Asp Ser Gin Asp lie Phe Glu Ser Arg Gly 
180 185 190 

lie Ser Arg Asp Gly Ala lie Val Val Val Arg Pro Asp Gin Tyr Val 
195 200 205 

Ala Ala Val Leu Pro Leu Glu Asp Thr Ala Ala Leu Ala Glu Phe Phe 
210 215 220 

Asn Gly Asn Leu Leu Glu Pro 
225 230 



<210> 413 
<211> 418 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (418) 

<223> FRXA00658 

<400> 413 

cattgacacc cacaggttta ccagcatcac ggaaagtttg gatggatttt tactccggcc 60 

acaacgtctg gctggaagct cagccacgtg ctttctggtc gtg cgc cac gac gag 115 

Val Arg His Asp Glu 
1 5 

cac tac cca get gcg gca aac etc att get ttc gat aag gga tgg tec 163 
His Tyr Pro Ala Ala Ala Asn Leu lie Ala Phe Asp Lys Gly Trp Ser 
10 , 15 20 

acc etc ate gee cct cag ctg gaa gat cca gag gcg gag gag ttc ace 211 
Thr Leu lie Ala Pro Gin Leu Glu Asp Pro Glu Ala Glu Glu Phe Thr 
25 30 " 35 

gee gga ttc etc acc gaa tac cag gac aat ctg ate act gcg ggc atg 259 
Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu lie Thr Ala Gly Met 
40 45 50 
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gag cac cag gcg etc gcg age ggc ttc ccg gtg ggg cgt cgc ttc aag 3 07 
Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val Gly Arg Arg Phe Lys 
55 60 65 

tec gat att get tta cga cgc tgc gat gcg gtg ace ace cac ate ggc 355 
Ser Asp lie Ala Leu Arg Arg Cys Asp Ala Val Thr Thr His lie Gly 
70 75 80 85 

cac gaa cac tec gec gat ggt cac tgg agg ate tac gta ttc get ggc 403 
His Glu His Ser Ala Asp Gly His Trp Arg lie Tyr Val Phe Ala Gly 
90 95 100 

caa gee acc cca caa 418 
Gin Ala Thr Pro Gin 
105 



<210> 414 
<211> 106 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 414 

Val Arg His Asp Glu His Tyr Pro Ala Ala Ala Asn Leu lie Ala Phe 
15 10 15 

Asp Lys Gly Trp Ser Thr. Leu lie Ala Pro Gin Leu Glu Asp Pro Glu 
20 25 30 

Ala Glu Glu Phe Thr Ala Gly Phe Leu Thr Glu Tyr Gin Asp Asn Leu 
35 40 45 

lie Thr Ala Gly Met Glu His Gin Ala Leu Ala Ser Gly Phe Pro Val 
50 55 60 

Gly Arg Arg Phe Lys Ser Asp lie Ala Leu Arg Arg Cys Asp Ala Val 
65 70 75 80 

Thr Thr His lie Gly His Glu His Ser Ala Asp Gly His Trp Arg lie 
85 90 95 

Tyr Val Phe Ala Gly Gin Ala Thr Pro Gin 
100 105 



<210> 415 
<211> 2004 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1981) 
<223> RXA01385 

<400> 415 

atcacacttt cattegcagt gtgatctgaa ctacatttct ggttactgta cggaacacgc 60 



tccgtgaatg agataggaaa tcccctcgaa aggaccagac atg cag ttt cat tat 115 

Met Gin Phe His Tyr 
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gaa gga tac gca acc ggt gac cca atg gag atg cgc gcg gaa ggt age 163 
Glu Gly Tyr Ala Thr Gly Asp Pro Met Glu Met Arg Ala Glu Gly Ser 
10 15 20 

gga ate aac cgc ccg gac gat etc ccc gag gtc atg gat gtt etc ate 211 
Gly lie Asn Arg Pro Asp Asp Leu Pro Glu Val Met Asp Val Leu lie 
25 30 35 

gtt ggt gca ggt ccg get ggc acc ate gca gcg get cag ctt tec cga 259 
Val Gly Ala Gly Pro Ala Gly Thr lie Ala Ala Ala Gin Leu Ser Arg 
40 45 50 

ttc ccc aat gtg acc acc cgc etc gta gag aga age gac cgt cgc etc 3 07 
Phe Pro Asn Val Thr Thr Arg Leu Val Glu Arg Ser Asp Arg Arg Leu 
55 60 65 

gaa eta gec aat gca gat ggc gtg cac tec cga acc att gaa act ttc 355 
Glu Leu Ala Asn Ala Asp Gly Val His Ser Arg Thr lie Glu Thr Phe 
70 75 80 85 

cag gca ttt ggt ttc gee cac gag ate etc gec gaa get cat gaa ate 403 
Gin Ala Phe Gly Phe Ala His Glu lie Leu Ala Glu Ala His Glu lie 
90 95 100 

acc gac atg gcg ttc tgg aag ccg gac ccg caa aac cct cgt gag ate 451 
Thr Asp Met Ala Phe Trp Lys Pro Asp Pro Gin Asn Pro Arg Glu lie 
105 110 115 

att cgc gac aac age acc cgc gag ctg cca cag cac ate agt gaa ttt 499 
lie Arg Asp Asn Ser Thr Arg Glu Leu Pro Gin His lie Ser Glu Phe 
120 125 130 

ccg atg gcg ttg etc acc cag acc cgc ate ate gac cac ttc aac egg 547 
Pro Met Ala Leu Leu Thr Gin Thr Arg lie lie Asp His Phe Asn Arg 
135 140 145 

ttc atg aag aac tec cca acc agg atg aag cct gac tat gga tac gag 595 
Phe Met Lys Asn Ser Pro Thr Arg Met Lys Pro Asp Tyr Gly Tyr Glu 
150 155 160 165 

ttc gtg gac ttt gaa gta gaa gaa gac gca gaa tat ccg gta att gtc 643 
Phe Val Asp Phe Glu Val Glu Glu Asp Ala Glu Tyr Pro Val lie Val 
170 175 180 

acc etc cgc cgc acc agt ggc gag caa act ggc gaa ttg gtc acc gtc 691 
Thr Leu Arg Arg Thr Ser Gly Glu Gin Thr Gly Glu Leu Val Thr Val 
185 190 195 

cga acc aag tac ctg gtc ggt gee gat ggt gca cga age caa gtg cgc 73 9 
Arg Thr Lys Tyr Leu Val Gly Ala Asp Gly Ala Arg Ser Gin Val Arg • 
200 205 210 

aaa tea ctg gga tac cga etc caa ggt aag cag get aac cac get tgg 787 
Lys Ser Leu Gly Tyr Arg Leu Gin Gly Lys Gin Ala Asn His Ala Trp 
215 220 225 

ggt gtg atg gat att cac gcg aac acc gag ttc ccc gac gtg cgc aag 835 
Gly Val Met Asp lie His Ala Asn Thr Glu Phe Pro Asp Val Arg Lys 
230 235 240 245 
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aag tgc acc ate aaa tct gat teg ggt cgc acc ate ttg etc ate cca 883 
Lys Cys Thr lie Lys Ser Asp Ser Gly Arg Thr lie Leu Leu lie Pro 
250 255 260 

cgt gag ggt ggc ttc etc ttc cgt etc tac gtt gac ctg ggc gaa gta 931 
Arg Glu Gly Gly Phe Leu Phe Arg Leu Tyr Val Asp Leu Gly Glu Val 
265 270 275 

cct gat gat ggc age aag get gtt cgt gat acc cca etc cag gat gtc 979 
Pro Asp Asp Gly Ser Lys Ala Val Arg Asp Thr Pro Leu Gin Asp Val 
280 285 290 

ate gac acc gcg aac cag ate atg get cca ttc acc etc gac gtg aaa 1027 
lie Asp Thr Ala Asn Gin lie Met Ala Pro Phe Thr Leu Asp Val Lys 
295 300 305 

aac gtt gtg tgg aac tec ate tac gag gta ggc cac cgc gtc gca gac 1075 
Asn Val Val Trp Asn Ser lie Tyr Glu Val Gly His Arg Val Ala Asp 
310 315 320 325 

cat ttc gat gac cgt gtt tea gaa aaa acc teg age gaa cac cca cgc 1123 
His Phe Asp Asp Arg Val Ser Glu Lys Thr Ser Ser Glu His Pro Arg 
330 335 340 

att ttc att get ggc gac gee tgc cac acc cac age get aag get ggc 1171 
lie Phe lie Ala Gly Asp Ala Cys His Thr His Ser Ala Lys Ala Gly 
345 350 355 

cag ggc atg aac gtg tec atg cag gac gga ttc aac ctt ggc tgg aag 1219 
Gin Gly Met Asn Val Ser Met Gin Asp Gly Phe Asn Leu Gly Trp Lys 
360 365 370 

ctt gga cat gtg gee age gga aat age cca cgc gaa eta ctt cag acc 1267 
Leu Gly His Val Ala Ser Gly Asn Ser Pro Arg Glu Leu Leu Gin Thr 
375 380 385 

tac get gaa gag cgc gaa gac att gee tac aag etc ate gag tac gac 1315 
Tyr Ala Glu Glu Arg Glu Asp lie Ala Tyr Lys Leu lie Glu Tyr Asp 
390 395 400 405 

aag aac tgg tea aca etc atg gca aag cca age age gaa atg ggc agt 13 63 
Lys Asn Trp Ser Thr Leu Met Ala Lys Pro Ser Ser Glu Met Gly Ser 
410 415 420 

gee caa gac ctt gag gat ttc tac cgc gcg aac tct gag ttc aat gee 1411 
Ala Gin Asp Leu Glu Asp Phe Tyr Arg Ala Asn Ser Glu Phe Asn Ala 
425 430 435 

ggc tac atg acc cac tat cct cct tct tec ate aca atg gat ggc age 1459 
Gly Tyr Met Thr His Tyr Pro Pro Ser Ser lie Thr Met Asp Gly Ser 
440 445 450 

aac caa gat ctg gca aag ggc tac cca att ggc cga cgc ttc aag tea 1507 
Asn Gin Asp Leu Ala Lys Gly Tyr Pro lie Gly Arg Arg Phe Lys Ser 
455 460 465 

gcg atg gtt ggt cga gtc tgc gac ttc acc gaa aca cac etc ggt cac 1555 
Ala Met Val Gly Arg Val Cys Asp Phe Thr Glu Thr His Leu Gly His 
470 475 480 485 
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caa gca aca gcc gac gga cgc atg cgc gca tac gtc ttc gca gga tec 1603 
Gin Ala Thr Ala Asp Gly Arg Met Arg Ala Tyr Val Phe Ala Gly Ser 
490 495 500 

gat gca ctt aac ggc gag ggt tct gag eta gac cgc tgg gca gaa tgg 1651 
Asp Ala Leu Asn Gly Glu Gly Ser Glu Leu Asp Arg Trp Ala Glu Trp 
505 510 515 

gca gag gcg aac ctt gac ccc acg ctt gtc gac gcc aag gtg att tac 1699 
Ala Glu Ala Asn Leu Asp Pro Thr Leu Val Asp Ala Lys Val lie Tyr 
520 525 530 

caa age cct tat acc gag etc gac ace cgc cag gtt cca tec gtg ttc 1747 
Gin Ser Pro Tyr Thr Glu Leu Asp Thr Arg Gin Val Pro Ser Val Phe 
535 540 545 

aaa cct gca gtc ggg ate ttc gaa ctg acc aat gtg gaa aac tec ttc 1795 
Lys Pro Ala Val Gly lie Phe Glu Leu Thr Asn Val Glu Asn Ser Phe 
550 555 560 565 

ggt ate acc acg gac tec gac ate ttt gat agt cgc gag ate tec cgc 1843 
Gly lie Thr Thr Asp Ser Asp lie Phe Asp Ser Arg Glu lie Ser Arg 
570 . 575 580 

gat ggt gtc gtg gtg gta gtc cga cca gac caa tac gtt tec gga ate 1891 
Asp Gly Val Val Val Val Val Arg Pro Asp Gin Tyr Val Ser Gly lie 
585 590 595 

ttc cca etc act gat acc caa ggg ctt ggc gaa ttc etc acc gga tac 193 9 
Phe Pro Leu Thr Asp Thr Gin Gly Leu Gly Glu Phe Leu Thr Gly Tyr 
600 605 610 

ttc ccc aaa atg aaa ggc gca cat cag eta ate aac gcg aac 1981 
Phe Pro Lys Met Lys Gly Ala His Gin Leu lie Asn Ala Asn 
615 620 625 

taaggcacag ctgttaaaac agt 20 04 



<210> 416 
<211> 627 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 416 

Met Gin Phe His Tyr Glu Gly Tyr Ala Thr Gly Asp Pro Met Glu Met 
15 10 15 

Arg Ala Glu Gly Ser Gly lie Asn Arg Pro Asp Asp Leu Pro Glu Val 
20 25 30 

Met Asp Val Leu lie Val Gly Ala Gly Pro Ala Gly Thr lie Ala Ala 
35 40 45 

Ala Gin Leu Ser Arg Phe Pro Asn Val Thr Thr Arg Leu Val Glu Arg 
50 55 60 

Ser Asp Arg Arg Leu Glu Leu Ala Asn Ala Asp Gly Val His Ser Arg 
65 70 75 80 



Thr lie Glu Thr Phe Gin Ala Phe Gly Phe Ala His Glu lie Leu Ala 
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85 90 95 

Glu Ala His Glu lie Thr Asp Met Ala Phe Trp Lys Pro Asp Pro Gin 
100 105 110 

Asn Pro Arg Glu lie lie Arg Asp Asn Ser Thr Arg Glu Leu Pro Gin 
115 120 125 

His lie Ser Glu Phe Pro Met Ala Leu Leu Thr Gin Thr Arg lie lie 
130 135 140 

Asp His Phe Asn Arg Phe Met Lys Asn Ser Pro Thr Arg Met Lys Pro 
145 150 155 160 

Asp Tyr Gly Tyr Glu Phe Val Asp Phe Glu Val Glu Glu Asp Ala Glu 
165 170 175 

Tyr Pro Val lie Val Thr Leu Arg Arg Thr Ser Gly Glu Gin Thr Gly 
180 185 190 

Glu Leu Val Thr Val Arg Thr Lys Tyr Leu Val Gly Ala Asp Gly Ala 
195 200 205 

Arg Ser Gin Val Arg Lys Ser Leu Gly Tyr Arg Leu Gin Gly Lys Gin 
210 215 220 

Ala Asn His Ala Trp Gly Val Met Asp lie His Ala Asn Thr Glu Phe 
225 230 235 240 

Pro Asp Val Arg Lys Lys Cys Thr lie Lys Ser Asp Ser Gly Arg Thr 
245 250 255 

lie Leu Leu lie Pro Arg Glu Gly Gly Phe Leu Phe Arg Leu Tyr Val 
260 265 270 

Asp Leu Gly Glu Val Pro Asp Asp Gly Ser Lys Ala Val Arg Asp Thr 
275 280 285 

Pro Leu Gin Asp Val lie Asp Thr Ala Asn Gin lie Met Ala Pro Phe 
290 295 300 

Thr Leu Asp Val Lys Asn Val Val Trp Asn Ser lie Tyr Glu Val Gly 
305 310 315 320 

His Arg Val Ala Asp His Phe Asp Asp Arg Val Ser Glu Lys Thr Ser 
325 330 335 

Ser Glu His Pro Arg lie Phe lie Ala Gly Asp Ala Cys His Thr His 
340 345 350 

Ser Ala Lys Ala Gly Gin Gly Met Asn Val Ser Met Gin Asp Gly Phe 
355 360 365 

Asn Leu Gly Trp Lys Leu Gly His Val Ala Ser Gly Asn Ser Pro Arg 
370 375 380 

Glu Leu Leu Gin Thr Tyr * Ala Glu Glu Arg Glu Asp lie Ala Tyr Lys 
385 390 395 400 

Leu lie Glu Tyr Asp Lys Asn Trp Ser Thr Leu Met Ala Lys Pro Ser 
405 410 415 
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Ser Glu Met Gly Ser Ala Gin Asp Leu Glu Asp Phe Tyr Arg Ala Asn 
420 425 430 

Ser Glu Phe Asn Ala Gly Tyr Met Thr His Tyr Pro Pro Ser Ser lie 
435 440 445 

Thr Met Asp Gly Ser Asn Gin Asp Leu Ala Lys Gly Tyr Pro lie Gly 
450 455 460 

Arg Arg Phe Lys Ser Ala Met Val Gly Arg Val Cys Asp Phe Thr Glu 
465 470 * 475 480 

Thr His Leu Gly His Gin Ala Thr Ala Asp Gly Arg Met Arg Ala Tyr 
485 490 495 

Val Phe Ala Gly Ser Asp Ala Leu Asn Gly Glu Gly Ser Glu Leu Asp 
500 505 510 

Arg Trp Ala Glu Trp Ala Glu Ala Asn Leu Asp Pro Thr Leu Val Asp 
515 520 525 

Ala Lys Val lie Tyr Gin Ser Pro Tyr Thr Glu Leu Asp Thr Arg Gin 
530 535 540 

Val Pro Ser Val Phe Lys Pro Ala Val Gly lie Phe Glu Leu Thr Asn 
545 550 555 560 

Val Glu Asn Ser Phe Gly lie Thr Thr Asp Ser Asp lie Phe Asp* Ser 
565 570 575 

Arg Glu lie Ser Arg Asp Gly Val Val Val Val Val Arg Pro Asp Gin 
580 585 590 

Tyr Val Ser Gly lie Phe Pro Leu Thr Asp Thr Gin Gly Leu Gly Glu 
595 600 605 

Phe Leu Thr Gly Tyr Phe Pro Lys Met Lys Gly Ala His Gin Leu lie 
610 615 620 

Asn Ala Asn 
625 



<210> 417 
<211> 735 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (712) 

<223> RXN01461 

<400> 417 

tcgactatga cgagacccgt gaaaacttcg cgcttggtta caagttcgac atcgtccttc 60 

gtggccgcaa cgccacccca tttgagtaaa gggttttgca atg att gat aca ggg 115 

Met lie Asp Thr Gly 
1 5 
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aag aac ggc gag ttc cgc tac gag cag teg aat ate ate gat cag aac 163 
Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn lie lie Asp Gin Asn 
10 15 20 

gaa gee gag ttc ggc ate act cct tea cag acc gtg ggc cct tac gtc 211 
Glu Ala Glu Phe Gly lie Thr Pro Ser Gin Thr Val Gly Pro Tyr Val 
25 30 35 

cac ate ggt ttg acc ctt gaa ggt gcg gag cat etc gtg gag cca ggt 259 
His lie Gly Leu Thr Leu Glu Gly Ala Glu His Leu Val Glu Pro Gly 
40 45 50 

teg gaa ggc gcg gtg tec ttt act gtt tec gca act gat ggc aac ggc 307 
Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala Thr Asp Gly Asn Gly 
55 - 60 65 

gac ccc ate gcg gat gee atg ttt gaa ctg tgg cag gee gat cca gag 355 
Asp Pro lie Ala Asp Ala Met Phe Glu Leu Trp Gin Ala Asp Pro Glu 
70 75 80 85 

ggc ate cac aac tct gat ttg gat cca aac cgc aca gca cca gca acc 403 
Gly lie His Asn Ser Asp Leu Asp Pro Asn Arg Thr Ala Pro Ala Thr 
90 95 100 

gca gat ggc ttc cgc ggg ctt ggt cgc gcg atg gca aac gcg cag ggt 451 
Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met Ala Asn Ala Gin Gly 
105 110 115 

gag gca acg ttc acc act* ttg gtt ccg gga gca ttc gca gat gag gca 4.9*9- 
Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala Phe Ala Asp Glu Ala 
120 125 130 

cca cac ttc aag gtt ggt gtg ttc gee cgt ggc atg ctg gag cgt ctg 547 
Pro His Phe Lys Val Gly Val Phe Ala Arg Gly Met Leu Glu Arg Leu 
135 140 145 

tac act cgc gca tac ctg cca gac gec gat ttg age acc gac cca gtt 595 
Tyr Thr Arg Ala Tyr Leu Pro Asp Ala Asp Leu Ser Thr Asp Pro Val 
150 155 160 165 

ttg get gtg gtc cca get gat cga cgt gac etc ctg gtg get caa aag 643 
Leu Ala Val Val Pro Ala Asp Arg Arg Asp Leu Leu Val Ala Gin Lys 
170 175 180 

acc gat gat gga ttc cgc ttc gac ate act gtc cag get gaa gac aat 691 
Thr Asp Asp Gly Phe Arg Phe Asp lie Thr Val Gin Ala Glu Asp Asn 
185 190 195 

gaa acc cca ttt ttt gga etc taaattgacc cgatctttat act 735 
Glu Thr Pro Phe Phe Gly Leu 
200 



<210> 418 
<211> 204 
<212> PRT 

<213> Corynebacterium glutamicum 



<400> 418 

Met lie Asp Thr Gly Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn 
15 10 15 
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lie lie Asp Gin Asn Glu Ala Glu Phe Gly He Thr Pro Ser Gin Thr 
20 25 30 

Val Gly Pro Tyr Val His He Gly Leu Thr Leu Glu Gly Ala Glu His 
35 40 45 

Leu Val Glu Pro Gly Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala 
50 55 60 

Thr Asp Gly Asn Gly Asp Pro He Ala Asp Ala Met Phe Glu Leu Trp 
65 70 75 80 

Gin Ala Asp Pro Glu Gly He His Asn Ser Asp Leu Asp Pro Asn Arg 
85 90 95 

Thr Ala Pro Ala Thr Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met 
100 105 110 

Ala Asn Ala Gin Gly Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala 
115 120 125 

Phe Ala Asp Glu Ala Pro His Phe Lys Val Gly Val Phe Ala Arg Gly 
130 135 140 

Met Leu Glu Arg Leu Tyr Thr Arg Ala Tyr Leu Pro Asp Ala Asp Leu 
145 150 155 160 

Ser Thr Asp Pro Val Leu Ala Val-*Val Pro Ala Asp Arg Arg Asp Leu 
165 170 175 

Leu Val Ala Gin Lys Thr Asp Asp Gly Phe Arg Phe Asp He Thr Val 
180 185 190 

Gin Ala Glu Asp Asn Glu Thr Pro Phe Phe Gly Leu 
195 200 



<210> 419 
<211> 559 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (559) 

<223> FRXA01461 

<400> 419 

tcgactatga cgagacccgt gaaaacttcg cgcttggtta caagttcgac atcgtccttc 60 

gtggccgcaa cgccacccca tttgagtaaa gggttttgca atg att gat aca ggg 115 

Met He Asp Thr Gly 
1 5 

aag aac ggc gag ttc cgc tac gag cag teg aat ate ate gat cag aac 163 
Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn He He Asp Gin Asn 
10 15 20 



gaa gec gag ttc ggc ate act cct tea cag ace gtg ggc cct tac gtc 211 
Glu Ala Glu Phe Gly He Thr Pro Ser Gin Thr Val Gly Pro Tyr Val 
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25 30 35 

cac ate ggt ttg acc ctt gaa ggt gcg gag cat etc gtg gag cca ggt 259 
His lie Gly Leu Thr Leu Glu Gly Ala Glu His Leu Val Glu Pro Gly 
40 45 50 

teg gaa ggc gcg gtg tec ttt act gtt tec gca act gat ggc aac ggc 307 
Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala Thr Asp Gly Asn Gly 
55 60 65 

gac ccc ate gcg gat gee atg ttt gaa ctg tgg cag gee gat cca gag 355 
Asp Pro lie Ala Asp Ala Met Phe Glu Leu Trp Gin Ala Asp Pro Glu 
70 75 80 85 

ggc ate cac aac tct gat ttg gat cca aac cgc aca gca cca gca acc 403 
Gly lie His Asn Ser Asp Leu Asp Pro Asn Arg Thr Ala Pro Ala Thr 
90 95 100 

gca gat ggc ttc cgc ggg ctt ggt cgc gcg atg gca aac gcg cag ggt 451 
Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met Ala Asn Ala Gin Gly 
105 110 115 

gag gca acg ttc acc act ttg gtt ccg gga gca ttc gca gat gag gca 499 
Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala Phe Ala Asp Glu Ala 
120 125 130 

cca cac ttc aag gtt ggt gtg ttc gee cgt ggc atg ctg gag cgt ctg 547 
Pro His Phe Lys Val Gly Val Phe Ala Arg Gly Met Leu Glu Arg Leu 
135 140 • 145 

tac act cgc gca 559 

Tyr Thr Arg Ala 

150 



<210> 420 
<211> 153 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 420 

Met lie Asp Thr Gly Lys Asn Gly Glu Phe Arg Tyr Glu Gin Ser Asn 
15 10 15 

lie lie Asp Gin Asn Glu Ala Glu Phe Gly lie Thr Pro Ser Gin Thr 
20 25 30 

Val Gly Pro Tyr Val His lie Gly Leu Thr Leu Glu Gly Ala Glu His 
35 40 45 

Leu Val Glu Pro Gly Ser Glu Gly Ala Val Ser Phe Thr Val Ser Ala 
50 55 60 

Thr Asp Gly Asn Gly Asp Pro lie Ala Asp Ala Met Phe Glu Leu Trp 
65 70 75 80 

Gin Ala Asp Pro Glu Gly lie His Asn Ser Asp Leu Asp Pro Asn Arg 
85 90 95 

Thr Ala Pro Ala Thr Ala Asp Gly Phe Arg Gly Leu Gly Arg Ala Met 
100 105 110 
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Ala Asn Ala Gin Gly Glu Ala Thr Phe Thr Thr Leu Val Pro Gly Ala 
115 120 125 

Phe Ala Asp Glu Ala Pro His Phe Lys Val Gly Val Phe Ala Arg Gly 
130 135 140 

Met Leu Glu Arg Leu Tyr Thr Arg Ala 
145 150 



<210> 421 
<211> 813 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (790) 

<223> RXA01462 

<400> 421 

ttcgcgcgcg atctgacatg ttcgccccgc gaactacttg tcaacggcct caatcatccc 60 

tactttgaga tctatatcac tagacgcaga aaggtctcgc atg gac ate cca cac 115 

Met Asp lie Pro His 
1 5 

ttc gec ccg acg gga ggc gaa tac tec cca ctg cac ttc, ccg gag tac 163 
Phe Ala Pro Thr Gly Gly Glu Tyr Ser Pro Leu His Phe Pro Glu Tyr 
10 15 20 

egg ace ace ate aag cgc aac cca age aac gat etc ate atg gtt cct 211 
Arg Thr Thr lie Lys Arg Asn Pro Ser Asn Asp Leu lie Met Val Pro 
25 30 35 

agt cgc etc ggc gag tec acg gga cct gtc ttc ggc gac cgc gac ttg 259 
Ser Arg Leu Gly Glu Ser Thr Gly Pro Val Phe Gly Asp Arg Asp Leu 
40 45 50 

gga gac ate gac aac gac atg ace aag gtg aac ggt ggc gag get ate 3 07 
Gly Asp lie Asp Asn Asp Met Thr Lys Val Asn Gly Gly Glu Ala lie 
55 60 65 

ggc cag cgc ate ttc gtt cac ggc cgt gtc etc ggt ttc gat ggc aag 355 
Gly Gin Arg lie Phe Val His Gly Arg Val Leu Gly Phe Asp Gly Lys 
70 75 80 85 

cca gtt ccg cac ace ttg gtc gag gcg tgg cag gca aac gee gca ggc 403 
Pro Val Pro His Thr Leu Val Glu Ala Trp Gin Ala Asn Ala Ala Gly 
90 95 100 

cgt tac cgc cac aag aat gac tec tgg cca gcg cca ctg gat cca cac 451 
Arg Tyr Arg His Lys Asn Asp Ser Trp Pro Ala Pro Leu Asp Pro His 
105 110 115 

ttc aac ggt gtt gca cgt act etc acc gac aag gac ggc cag tac cac 499 
Phe Asn Gly Val Ala Arg Thr Leu Thr Asp Lys Asp Gly Gin Tyr His 
120 125 130 

ttc tgg acc gtt atg cca ggt aat tac cct tgg ggt aac cac cac aac 547 
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Phe Trp Thr Val Met Pro Gly Asn Tyr Pro Trp Gly Asn His His Asn 
135 140 145 

gca tgg cgc ccg gcg cac att cac ttc teg etc tat ggt cgt cag ttt 595 
Ala Trp Arg Pro Ala His lie His Phe Ser Leu Tyr Gly Arg Gin Phe 
150 155 160 165 

acg gag cgt ctg gtc acc cag atg tac ttc ccg aac gat cca ttg ttc 643 
Thr Glu Arg Leu Val Thr Gin Met Tyr Phe Pro Asn Asp Pro Leu Phe 
170 175 180 

ttc cag gat ccg ate tac aac gcg gtg cca aag ggt gca cgt gag cgc 691 
Phe Gin Asp Pro lie Tyr Asn Ala Val Pro Lys Gly Ala Arg Glu Arg 
185 190 195 

atg ate gca acg ttc gac tat gac gag acc cgt gaa aac ttc gcg ctt 739 
Met lie Ala Thr Phe Asp Tyr Asp Glu Thr Arg Glu Asn Phe Ala Leu 
200 205 210 

ggt tac aag ttc gac ate gtc ctt cgt ggc cgc aac gee acc cca ttt 787 
Gly Tyr Lys Phe Asp lie Val Leu Arg Gly Arg Asn Ala Thr Pro Phe 
215 220 225 

gag taaagggttt tgcaatgatt gat 813 

Glu 

230 



<210> 422 
<211> 230 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 422 

Met Asp lie Pro His Phe Ala Pro Thr Gly Gly Glu Tyr Ser Pro Leu 
15 10 15 

His Phe Pro Glu Tyr Arg Thr Thr lie Lys Arg Asn Pro Ser Asn Asp 
20 25 30 

Leu lie Met Val Pro Ser Arg Leu Gly Glu Ser Thr Gly Pro Val Phe 
35 40 45 

Gly Asp Arg Asp Leu Gly Asp lie Asp Asn Asp Met Thr Lys Val Asn 
50 55 60 

Gly Gly Glu Ala lie Gly Gin Arg lie Phe Val His Gly Arg Val Leu 
65 70 75 80 

Gly Phe Asp Gly Lys Pro Val Pro His Thr Leu Val Glu Ala Trp Gin 
85 90 95 

Ala Asn Ala Ala Gly Arg Tyr Arg His Lys Asn Asp Ser Trp Pro Ala 
100 105 110 

Pro Leu Asp Pro His Phe Asn Gly Val Ala Arg Thr Leu Thr Asp Lys 
115 120 125 

Asp Gly Gin Tyr His Phe Trp Thr Val Met Pro Gly Asn Tyr Pro Trp 
130 135 140 
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Gly Asn His His 
145 

Tyr Gly Arg Gin 



Asn Asp Pro Leu 
180 

Gly Ala Arg Glu 
195 

Glu Asn Phe Ala 
210 

Asn Ala Thr Pro 
225 



Asn Ala Trp Arg 
150 

Phe Thr Glu Arg 
165 

Phe Phe Gin Asp 



Arg Met lie Ala 
200 

Leu Gly Tyr Lys 
215 

Phe Glu 
230 



Pro Ala His lie 
155 

Leu Val Thr Gin 
170 

Pro lie Tyr Asn 
185 

Thr Phe Asp Tyr 



Phe Asp lie Val 
220 



His Phe Ser Leu 
160 

Met Tyr Phe Pro 
175 

Ala Val Pro Lys 
190 

Asp Glu Thr Arg 
205 

Leu Arg Gly Arg 



<210> 423 
<211> 1614 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1591) 
<223> RXN00641 

<400> 423 

tgcggaattg ctcgcaaatg tcacacaccg cttcaaagca aaaacgaaaa cgacatcgcg 60 



gtggcaatac caacttcttt tcactctctt ggaggttcac atg tec aca cca gtt 

Met Ser Thr Pro Val 
1 5 



115 



tea aat ttg gca age gtt cag aaa act ctg gac cat gcg ctt gag gac 
Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp His Ala Leu Glu Asp 
10 15 20 



163 



cgc cct gaa gag gga ate gtc cgc gtc aac cgc aac ate ttc act gac 
Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg Asn lie Phe Thr Asp 
25 30 35 



211 



cct gag ate ttc gag ctg gag atg cgc cac ate ttc gaa ggc ate tgg 
Pro Glu lie Phe Glu Leu Glu Met Arg His lie Phe Glu Gly lie Trp 
40 45 50 



259 



atg gac atg get cac gag tec cag ate cct aac ggt gga gac tac ttc 
Met Asp Met Ala His Glu Ser Gin lie Pro Asn Gly Gly Asp Tyr Phe 
55 60 65 



307 



ace ace tac att ggc tgc cag egg ate atg ate acc cgt tec aag gaa 
Thr Thr Tyr lie Gly Cys Gin Arg lie Met lie Thr Arg Ser Lys Glu 
70 75 80 85 



355 



ggc aca etc aac ggc ctg ate aac gcg tgt tct cac cgt ggc gee atg 
Gly Thr Leu Asn Gly Leu lie Asn Ala Cys Ser His Arg Gly Ala Met 
90 95 100 



403 



etc tgc cgt ggc aag agt gac aac cgc acc tec ttg acc tgc cca ttc 



451 
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Leu Cys Arg Gly Lys Ser Asp Asn Arg Thr Ser Leu Thr Cys Pro Phe 
105 110 115 

cac ggc tgg cca ttc tgc aac ggc ggc gca ctg etc aag gtc aag ggc 499 
His Gly Trp Pro Phe Cys Asn Gly Gly Ala Leu Leu Lys Val Lys Gly 
120 125 130 

gaa aaa gaa ggc gec tac cca gag aat ttc cgc acc gac ggc tec cac 547 
Glu Lys Glu Gly Ala Tyr Pro Glu Asn Phe Arg Thr Asp Gly Ser His 
135 140 145 

gat gtg cgt cgc gtt cct aag tta gag tec tac cgt ggc ttc etc ttc 595 
Asp Val Arg Arg Val Pro Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe 
150 155 160 165 

ggc tec etc aac gat gat gtc gtt tct ttg gaa gag cac etc ggc gac 643 
Gly Ser Leu Asn Asp Asp Val Val Ser Leu Glu Glu His Leu Gly Asp 
170 175 180 

acc cgt acc gtc att gac atg ctg gtt gac caa tec cca gaa ggc etc 691 
Thr Arg Thr Val lie Asp Met Leu Val Asp Gin Ser Pro Glu Gly Leu 
185 190 195 

gaa gta ctg cgc gga tec tec acc tac acc tac gac ggc aac tgg aag 73 9 
Glu Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys 
200 205 210 

etc cag acc gaa aac ggt gca gac ggc tac cac gtt tec tec acc cac 787 
Leu Gin Thr Glu Asn Gly Ala .Asp Gly Tyr His Val Ser Ser Thr His 
215 220 225 

tgg aac tac get gca acc acc tec cgc cgt ggc act ggt gaa tec gcg 835 
Trp Asn Tyr Ala Ala Thr Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala 
230 235 240 245 

aac gaa acc aag gca atg gac get ggt acc tgg ggc aag cag ggt ggc 883 
Asn Glu Thr Lys Ala Met Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly 
250 255 260 

gga tac ttc tec tac cct tac ggc cac atg ctg ctg tgg atg tgg tgg 931 
Gly Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu Leu Trp Met Trp Trp 
265 270 275 

ggc aac cca gaa gac cgc cca ctg ttc gag cgc cgc gac gag ttc aag 979 
Gly Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys 
280 285. 290 

aag gaa ttc ggc gaa gaa aag ggc gag ttc atg gtt ggt get tec cgc 1027 
Lys Glu Phe Gly Glu Glu Lys Gly Glu Phe Met Val Gly Ala Ser Arg 
295 300 305 

aat ctg tgc etc tac ccc aat gtt tac ctg atg gat cag ttc tec tea 1075 
Asn Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met Asp Gin Phe Ser Ser 
310 315 320 325 

cag ate cgc cac ate cgc cca ate tea gtt gat cag acc gaa gtc acc 1123 
Gin lie Arg His lie Arg Pro lie Ser Val Asp Gin Thr Glu Val Thr 
330 335 340 

ate tac tgc ate gca cct aag ggc gag tec gcg gaa gca cgt gca aac 1171 
lie Tyr Cys lie Ala Pro Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn 
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345 350 355 

cgc ate cgc cag tac gaa gac ttc ttc aac gca acg ggc atg gca acc 1219 
Arg lie Arg Gin Tyr Glu Asp Phe Phe Asn Ala Thr Gly Met Ala Thr 
360 365 370 

cca gat gac ctg gag gaa ttc cgc tec tgc cag aag acc tac cag gca 12 67 
Pro Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala 
375 380 385 

tct gec ttc cca tgg aat gac atg acc cgc ggt ttg ggc cac cag gta 1315 
Ser Ala Phe Pro Trp Asn Asp Met Thr Arg Gly Leu Gly His Gin Val 
390 395 400 405 

cag gga cca aac gag gtt gec aag ggc eta ggc atg aac gaa gtt ctt 13 63 
Gin Gly Pro Asn Glu Val Ala Lys Gly Leu Gly Met Asn Glu Val Leu 
410 415 420 

tec tec gga gca cgc acc gaa gat gaa ggc etc tac cca ate cag cac 1411 
Ser Ser Gly Ala Arg Thr Glu Asp Glu Gly Leu Tyr Pro lie Gin His 
425 430 435 

ggc ttc tgg cat gaa etc atg cag gag get gtg aat aag cag age ate 1459 
Gly Phe Trp His Glu Leu Met Gin Glu Ala Val Asn Lys Gin Ser lie 
440 445 450 

aag gaa aag gaa ttg get gac gat acc get tct tec ctt gee acc gta 1507 
Lys Glu Lys Glu Leu Ala Asp Asp Thr Ala Ser Ser Leu Ala Thr Val 
455 460 465 

get gca gee aaa ate cgt gag gaa gca aag gca gee gcg aag tec gac 1555 
Ala Ala Ala Lys lie Arg Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp 
470 475 480 485 

get gga gag cct cgc cgc cgt cgt cgc acc cgc ggt tagtegtega 1601 
Ala Gly Glu Pro Arg Arg Arg Arg Arg Thr Arg Gly 
490 495 

aaagcaaaaa ate 1614 



<210> 424 
<211> 497 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 424 

Met Ser Thr Pro Val Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp 
15 10 15 

His Ala Leu Glu Asp Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg 
20 25 30 

Asn lie Phe Thr Asp Pro Glu lie Phe Glu Leu Glu Met Arg His lie 
35 40 45 

Phe Glu Gly lie Trp Met Asp Met Ala His Glu Ser Gin lie Pro Asn 
50 55 60 

Gly Gly Asp Tyr Phe Thr Thr Tyr lie Gly Cys Gin Arg lie Met lie 
65 70 75 80 
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Thr Arg Ser Lys Glu Gly Thr Leu Asn Gly Leu lie Asn Ala Cys Ser 
85 90 95 

His Arg Gly Ala Met Leu Cys Arg Gly Lys Ser Asp Asn Arg Thr Ser 
100 105 110 

Leu Thr Cys Pro Phe His Gly Trp Pro Phe Cys Asn Gly Gly Ala Leu 
115 120 125 

Leu Lys Val Lys Gly Glu Lys Glu Gly Ala Tyr Pro Glu Asn Phe Arg 
130 135 140 

Thr Asp Gly Ser His Asp Val Arg Arg Val Pro Lys Leu Glu Ser Tyr 
145 150 155 160 

Arg Gly Phe Leu Phe Gly Ser Leu Asn Asp Asp Val Val Ser Leu Glu 
165 170 175 

Glu His Leu Gly Asp Thr Arg Thr Val lie Asp Met Leu Val Asp Gin 
180 185 190 

Ser Pro Glu Gly Leu Glu Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr 
195 200 205 

Asp Gly Asn Trp Lys Leu Gin Thr Glu Asn Gly Ala Asp Gly Tyr His 
210 215 220 

Val Ser Ser Thr His Trp Asn Tyr Ala Ala Thr Thr~* Ser Arg Arg Gly 
225 230 235 240 

Thr Gly Glu Ser Ala Asn Glu Thr Lys Ala Met Asp Ala Gly Thr Trp 
245 250 255 

Gly Lys Gin Gly Gly Gly Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu 
260 265 270 

Leu Trp Met Trp Trp Gly Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg 
275 280 285 

Arg Asp Glu Phe Lys Lys Glu Phe Gly Glu Glu Lys Gly Glu Phe Met 
290 295 300 

Val Gly Ala Ser Arg Asn Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met 
305 310 315 320 

Asp Gin Phe Ser Ser Gin lie Arg His lie Arg Pro lie Ser Val Asp 
325 330 335 

Gin Thr Glu Val Thr lie Tyr Cys lie Ala Pro Lys Gly Glu Ser Ala 
340 345 350 

Glu Ala Arg Ala Asn Arg lie Arg Gin Tyr Glu Asp Phe Phe Asn Ala 
355 360 365 

Thr Gly Met Ala Thr Pro Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin 
370 375 380 

Lys Thr Tyr Gin Ala Ser Ala Phe Pro Trp Asn Asp Met Thr Arg Gly 
385 390 395 400 
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Leu Gly His Gin 



Met Asn Glu Val 
420 

Tyr Pro lie Gin 
435 

Asn Lys Gin Ser 
450 

Ser Leu Ala Thr 
465 

Ala Ala Lys Ser 



Gly 



Val Gin Gly Pro 
405 

Leu Ser Ser Gly 



His Gly Phe Trp 
440 

lie Lys Glu Lys 
455 

Val Ala Ala Ala 
470 

Asp Ala Gly Glu 
485 



Asn Glu Val Ala 
410 

Ala Arg Thr Glu 
425 

His Glu Leu Met 



Glu Leu Ala Asp 
460 

Lys lie Arg Glu 
475 

Pro Arg Arg Arg 
490 



Lys Gly Leu Gly 
415 

Asp Glu Gly Leu 
430 

Gin Glu Ala Val 
445 

Asp Thr Ala Ser 



Glu Ala Lys Ala 
480 

Arg Arg Thr Arg 
495 



<210> 425 
<211> 372 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (349) 

<223> FRXA00640 

<220> 

<221> misc_f eature 
<222> (350) . . (367) 
<223> n=a,c,g, or t 

<400> 425 

tgcggaattg ctcgcaaatg tcacacaccg cttcaaagca aaaacgaaaa cgacatcgcg 60 



gtggcaatac caacttcttt tcactctctt ggaggttcac atg tec aca cca gtt 

Met Ser Thr Pro Val 
1 5 



115 



tea aat ttg gca age gtt cag aaa act ctg gac cat gcg ctt gag gac 
Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp His Ala Leu Glu Asp 
10 15 20 



163 



cgc cct gaa gag gga ate gtc cgc gtc aac cgc aac ate ttc act gac 
Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg Asn lie Phe Thr Asp 
25 30 35 



211 



cct gag ate ttc gag ctg gag atg cgc cac ate ttc gaa ggc ate tgg 
Pro Glu lie Phe Glu Leu Glu Met Arg His lie Phe Glu Gly lie Trp 
40 45 50 



259 



atg gac atg get cac gag tec cag ate cct aac ggt gga gac tac ttc 
Met Asp Met Ala His Glu Ser Gin lie Pro Asn Gly Gly Asp Tyr Phe 
55 60 65 



307 



ace acc tac att ggc tgc cag egg ate atg ate acc cgt tec 
Thr Thr Tyr lie Gly Cys Gin Arg lie Met lie Thr Arg Ser 



349 
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70 75 80 

naggnnggca cactnaangg cct 372 



<210> 426 
<211> 83 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 426 

Met Ser Thr Pro Val Ser Asn Leu Ala Ser Val Gin Lys Thr Leu Asp 
15 10 15 

His Ala Leu Glu Asp Arg Pro Glu Glu Gly lie Val Arg Val Asn Arg 
20 25 30 

Asn lie Phe Thr Asp Pro Glu lie Phe Glu Leu Glu Met Arg His lie 
35 40 45 

Phe Glu Gly lie Trp Met Asp Met Ala His Glu Ser Gin lie Pro Asn 
50 55 60 

Gly Gly Asp Tyr Phe Thr Thr Tyr lie Gly Cys Gin Arg lie Met lie 
65 70 75 80 



Thr Arg Ser 



<210> 427 
<211> 1164 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1141) 
<223> FRXA00641 

<220> 

<221> misc_feature 
<222> (11) . . (97) 
<223> n=a,c,g, or t 

<400> 427 

ccacggttga nnantcngca aggncggnnc actgctcaag gtcaaggatg aaaaagaagg 60 

cncctaccca gagtatttcc gcaccgangg ntcccangat gtg cgt cgc gtt cct 115 

Val Arg Arg Val Pro 
1 5 

aag tta gag tec tac cgt ggc ttc etc ttc ggc tec etc aac gat gat 163 
Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe Gly Ser Leu Asn Asp Asp 
10 15 20 

gtc gtt tct ttg gaa gag cac etc ggc gac acc cgt acc gtc att gac 211 
Val Val Ser Leu Glu Glu His Leu Gly Asp Thr Arg Thr Val lie Asp 
25 30 35 



atg ctg gtt gac caa tec cca gaa ggc etc gaa gta ctg cgc gga tec 
Met Leu Val Asp Gin Ser Pro Glu Gly Leu Glu Val Leu Arg Gly Ser 



259 
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40 45 50 

tec acc tac acc tac gac ggc aac tgg aag etc cag acc gaa aac ggt 3 07 
Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys Leu Gin Thr Glu Asn Gly 
55 60 65 

gca gac ggc tac cac gtt tec tec acc cac tgg aac tac get gca acc 3 55 
Ala Asp Gly Tyr His Val Ser Ser Thr His Trp Asn Tyr Ala Ala Thr 
70 75 80 85 

acc tec cgc cgt ggc act ggt gaa tec gcg aac gaa acc aag gca atg 403 
Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala Asn Glu Thr Lys Ala Met 
90 95 100 

gac get ggt acc tgg ggc aag cag ggt ggc gga tac ttc tec tac cct 451 
Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly Gly Tyr Phe Ser Tyr Pro 
105 110 115 

tac ggc cac atg ctg ctg tgg atg tgg tgg ggc aac cca gaa gac cgc 499 
Tyr Gly His Met Leu Leu Trp Met Trp Trp Gly Asn Pro Glu Asp Arg 
120 125 130 

cca ctg ttc gag cgc cgc gac gag ttc aag aag gaa ttc ggc gaa gaa 547 
Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys Lys Glu Phe Gly Glu Glu 
135 140 145 

aag ggc gag ttc atg gtt ggt get tec cgc aat ctg tgc etc tac ccc 595 
Lys Gly Glu Phe Met Val Gly Ala Ser Arg Asn Leu Cys Leu Tyr Pro 
150 155 ^ 160 165 

aat gtt tac ctg atg gat cag ttc tec tea cag ate cgc cac ate cgc 643 
Asn Val Tyr Leu Met Asp Gin Phe Ser Ser Gin lie Arg His lie Arg 
170 175 180 

cca ate tea gtt gat cag acc gaa gtc acc ate tac tgc ate gca cct 691 
Pro lie Ser Val Asp Gin Thr Glu Val Thr lie Tyr Cys lie Ala Pro 
185 190 195 

aag ggc gag tec gcg gaa gca cgt gca aac cgc ate cgc cag tac gaa 739 
Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn Arg lie Arg Gin Tyr Glu 
200 205 210 

gac ttc ttc aac gca acg ggc atg gca acc cca gat gac ctg gag gaa 787 
Asp Phe Phe Asn Ala Thr Gly Met Ala Thr Pro Asp Asp Leu Glu Glu 
215 220 225 

ttc cgc tec tgc cag aag acc tac cag gca tct gee ttc cca tgg aat 835 
Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala Ser Ala Phe Pro Trp Asn 
230 235 240 245 

gac atg acc cgc ggt ttg ggc cac cag gta cag gga cca aac gag gtt 883 
Asp Met Thr Arg Gly Leu Gly His Gin Val Gin Gly Pro Asn Glu Val 
250 255 260 

gee aag ggc eta ggc atg aac gaa gtt ctt tec tec gga gca cgc acc 931 
Ala Lys Gly Leu Gly Met Asn Glu Val Leu Ser Ser Gly Ala Arg Thr 
265 270 275 

gaa gat gaa ggc etc tac cca ate cag cac ggc ttc tgg cat gaa etc 979 
Glu Asp Glu Gly Leu Tyr Pro lie Gin His Gly Phe Trp His Glu Leu 
280 285 290 



BGI-132CP 



611 



atg cag gag get gtg aat aag cag age ate aag gaa aag gaa ttg get 1027 

Met Gin Glu Ala Val Asn Lys Gin Ser lie Lys Glu Lys Glu Leu Ala 

295 300 305 

gac gat ace get tct tec ctt gee ace gta get gca gee aaa ate cgt 1075 

Asp Asp Thr Ala Ser Ser Leu Ala Thr Val Ala Ala Ala Lys lie Arg 
310 315 320 325 

gag gaa gca aag gca gee gcg aag tec gac get gga gag cct cgc cgc 1123 

Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp Ala Gly Glu Pro Arg Arg 
330 335 340 

cgt cgt cgc ace cgc ggt tagtegtega aaagcaaaaa ate 1164 
Arg Arg Arg Thr Arg Gly 
345 



<210> 428 
<211> 347 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 428 

Val Arg Arg Val Pro Lys Leu Glu Ser Tyr Arg Gly Phe Leu Phe Gly 
15 10 15 

Ser Leu Asn Asp Asp Val Val Ser Leu Glu Glu His Leu Gly Asp Thr 
20 .^ 25 30 

Arg Thr Val lie Asp Met Leu Val Asp Gin Ser Pro Glu Gly Leu Glu 
35 40 45 

Val Leu Arg Gly Ser Ser Thr Tyr Thr Tyr Asp Gly Asn Trp Lys Leu 
50 55 60 

Gin Thr Glu Asn Gly Ala Asp Gly Tyr His Val Ser Ser Thr His Trp 
65 70 75 80 

Asn Tyr Ala Ala Thr Thr Ser Arg Arg Gly Thr Gly Glu Ser Ala Asn 
85 90. 95 

Glu Thr Lys Ala Met Asp Ala Gly Thr Trp Gly Lys Gin Gly Gly Gly 
100 105 110 

Tyr Phe Ser Tyr Pro Tyr Gly His Met Leu Leu Trp Met Trp Trp Gly 
115 120 125 

Asn Pro Glu Asp Arg Pro Leu Phe Glu Arg Arg Asp Glu Phe Lys Lys 
130 135 140 

Glu Phe Gly Glu Glu Lys Gly Glu Phe Met Val Gly Ala Ser Arg Asn 
145 150 155 160 

Leu Cys Leu Tyr Pro Asn Val Tyr Leu Met Asp Gin Phe Ser Ser Gin 
165 170 175 

lie Arg His lie Arg Pro lie Ser Val Asp Gin Thr Glu Val Thr lie 
180 185 190 



Tyr Cys lie Ala Pro Lys Gly Glu Ser Ala Glu Ala Arg Ala Asn Arg 
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195 200 205 

lie Arg Gin Tyr Glu Asp Phe Phe Asn Ala Thr Gly Met Ala Thr Pro 
210 215 220 

Asp Asp Leu Glu Glu Phe Arg Ser Cys Gin Lys Thr Tyr Gin Ala Ser 
225 230 235 240 

Ala Phe Pro Trp Asn Asp Met Thr Arg Gly Leu Gly His Gin Val Gin 
245 250 255 

Gly Pro Asn Glu Val Ala Lys Gly Leu Gly Met Asn Glu Val Leu Ser 
260 265 270 

Ser Gly Ala Arg Thr Glu Asp Glu Gly Leu Tyr Pro lie Gin His Gly 
275 280 285 

Phe Trp His Glu Leu Met Gin Glu Ala Val Asn Lys Gin Ser lie Lys 
290 295 300 

Glu Lys Glu Leu Ala Asp Asp Thr Ala Ser Ser Leu Ala Thr Val Ala 
305 310 315 320 

Ala Ala Lys lie Arg Glu Glu Ala Lys Ala Ala Ala Lys Ser Asp Ala 
325 330 335 

Gly Glu Pro Arg Arg Arg Arg Arg Thr Arg Gly 
340 345 



<210> 429 
<211> 615 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (592) 

<223> RXA00642 

<400> 429 

aaaggcagcc gcgaagtccg acgctggaga gcctcgccgc cgtcgtcgca cccgcggtta 60 

gtcgtcgaaa agcaaaaaat cttttaagga gaacacctaa atg tct gaa ate acc 115 

Met Ser Glu lie Thr 
1 5 

cgc tct gag ate gaa get ttc etc tac tac gag get cgc ctg etc gat 163 
Arg Ser Glu lie Glu Ala Phe Leu Tyr Tyr Glu Ala Arg Leu Leu Asp 
10 15 20 

gac cgt aaa ttt gaa gaa tgg etc gaa tgc tac cgc gag gac gec gag 211 
Asp Arg Lys Phe Glu Glu Trp Leu Glu Cys Tyr Arg Glu Asp Ala Glu 
25 30 35 

ttt tgg atg cca gee tgg gac gac aac ggt gaa ctg act gaa gat cca 259 
Phe Trp Met Pro Ala Trp Asp Asp Asn Gly Glu Leu Thr Glu Asp Pro 
40 45 50 



cag tct gaa att tec etc ate tac tac cca aac cgt ggt gga ctt gag 
Gin Ser Glu lie Ser Leu lie Tyr Tyr Pro Asn Arg Gly Gly Leu Glu 



307 
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55 60 65 

gac cgc gtc ttc cgc ate cgc acc gaa cgc tec tct gca act tec eta 355 
Asp Arg Val Phe Arg lie Arg Thr Glu Arg Ser Ser Ala Thr Ser Leu 
70 75 80 85 

cct gaa cca cgc acc ggc cac age acc acc aac gtg gaa ate ctg gag 403 
Pro Glu Pro Arg Thr Gly His Ser Thr Thr Asn Val Glu lie Leu Glu 
90 95 100 

cgc cgc gac ggc gaa gta gat ate cgc ttc aac tgg ate acc ttc tac 451 
Arg Arg Asp Gly Glu Val Asp He Arg Phe Asn Trp He Thr Phe Tyr 
105 110 115 

tac cgt tac aac acc acc gac acc tac ttc ggc acc acg ttt ate acc 499 
Tyr Arg Tyr Asn Thr Thr Asp Thr Tyr Phe Gly Thr Thr Phe He Thr 
120 125 130 

ctt gat gtc agt ggt gaa acc ccg aag ate gtc aag aag aag gtc gtt 547 
Leu Asp Val Ser Gly Glu Thr Pro Lys He Val Lys Lys Lys Val Val 
135 140 145 

ttg aag aac gac tac ate cac cac ate gtc gat att tac cac gtc 592 
Leu Lys Asn Asp Tyr He His His He Val Asp He Tyr His Val 
150 155 160 

taggaggcac tcacatgact cac 615 



<210> 430 
<211> 164 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 430 

Met Ser Glu He Thr Arg Ser Glu He Glu Ala Phe Leu Tyr Tyr Glu 
15 10 15 

Ala Arg Leu Leu Asp Asp Arg Lys Phe Glu Glu Trp Leu Glu Cys Tyr 
20 25 30 

Arg Glu Asp Ala Glu Phe Trp Met Pro Ala Trp Asp Asp Asn Gly Glu 
35 40 45 

Leu Thr Glu Asp Pro Gin Ser Glu He Ser Leu He Tyr Tyr Pro Asn 
50 55 60 

Arg Gly Gly Leu Glu Asp Arg Val Phe Arg He Arg Thr Glu Arg Ser 
65 70 75 80 

Ser Ala Thr Ser Leu Pro Glu Pro Arg Thr Gly His Ser Thr Thr Asn 
85 90 95 

Val Glu lie Leu Glu Arg Arg Asp Gly Glu Val Asp He Arg Phe Asn 
100 105 110 

Trp He Thr Phe Tyr Tyr Arg Tyr Asn Thr Thr Asp Thr Tyr Phe Gly 
115 120 125 

Thr Thr Phe He Thr Leu Asp Val Ser Gly Glu Thr Pro Lys He Val 
130 135 140 
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Lys Lys Lys Val Val Leu Lys Asn Asp Tyr lie His His lie Val Asp 
145 150 155 160 

lie Tyr His Val 



<210> 431 
<211> 1659 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1636) 
<223> RXA00643 

<400> 431 

tcagtggtga aaccccgaag atcgtcaaga agaaggtcgt tttgaagaac gactacatcc 60 

accacatcgt cgatatttac cacgtctagg aggcactcac atg act cac caa gtt 115 

Met Thr His Gin Val 
1 5 

gca ctt gcc ttt gaa gac ggc ate acc cga ttc ate gac tgc gaa gat 163 
Ala Leu Ala Phe Glu Asp Gly lie Thr Arg Phe lie Asp Cys Glu Asp 
10. 15 20 

gac caa act gtt gca gat gcc gcc tac cag gca cgc ate aac att cct 211 
Asp Gin Thr Val Ala Asp Ala Ala Tyr Gin Ala Arg lie Asn lie Pro 
25 30 35 

ttc gac tgc cgc gac ggc gcc tgc gga acc tgc aaa gcg ttc tgc gaa 259 
Phe Asp Cys Arg Asp Gly Ala Cys Gly Thr Cys Lys Ala Phe Cys Glu 
40 45 50 

tec ggc gac ttt gac gaa ggc gac tac ate gac gac gcc ctg tec gaa 3 07 
Ser Gly Asp Phe Asp Glu Gly Asp Tyr lie Asp Asp Ala Leu Ser Glu 
55 60 65 

gat gaa gca gcc gac ggc tac tgc ctg cct tgc cag atg acc cca aag 355 
Asp Glu Ala Ala Asp Gly Tyr Cys Leu Pro Cys Gin Met Thr Pro Lys 
70 75 80 85 

acc gac etc ate ttg cag ate gcc acc acc tec gtg ctg gca aag acc 403 
Thr Asp Leu lie Leu Gin lie Ala Thr Thr Ser Val Leu Ala Lys Thr 
90 95 100 

ggc gca tec act ttc gat ggc gag ttg aag gag ate aat cac ttc tct 451 
Gly Ala Ser Thr Phe Asp Gly Glu Leu Lys Glu lie Asn His Phe Ser 
105 110 115 

gat tec acc ate ggc att gag ate gaa ctg gaa aac cgc caa gat ttg 499 
Asp Ser Thr lie Gly lie Glu lie Glu Leu Glu Asn Arg Gin Asp Leu 
120 125 130 

gcg ttc etc cct ggt caa tac atg aac ate cag gtt cca ggc age gac 547 
Ala Phe Leu Pro Gly Gin Tyr Met Asn lie Gin Val Pro Gly Ser Asp 
135 140 145 
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cag act cgt tec tac tct ttc tec tgc get caa gat tec ggc aac gtg 595 
Gin Thr Arg Ser Tyr Ser Phe Ser Cys Ala Gin Asp Ser Gly Asn Val 
150 155 160 165 

cag ttc ctg ate aag gta acc cca ggt gga etc atg acc acc tat etc 643 
Gin Phe Leu He Lys Val Thr Pro Gly Gly Leu Met Thr Thr Tyr Leu 
170 175 180 

acc gat cac gcg aag gtc ggc gac aag etc acc ttg acc ggc ccg atg 691 
Thr Asp His Ala Lys Val Gly Asp Lys Leu Thr Leu Thr Gly Pro Met 
185 190 195 

ggt tec ttc ttc ctg cgt gaa cct gtc cgc ccg ate ctg ctg etc gee 739 
Gly Ser Phe Phe Leu Arg Glu Pro Val Arg Pro He Leu Leu Leu Ala 
200 205 210 

ggc gga act gga ctt gca ccg ate ttg get att ttg gaa aag ctt tec 787 
Gly Gly Thr Gly Leu Ala Pro He Leu Ala He Leu Glu Lys Leu Ser 
215 220 225 

cgc gat gag ctt etc gac gtc cca ate cgc ctg gtt tac ggc gcg aac 835 
Arg Asp Glu Leu Leu Asp Val Pro He Arg Leu Val Tyr Gly Ala Asn 
230 235 240 245 

ttc acc cac gat ctg gtg gaa ttg gat cga ctt gat gee ttc aag gac 883 
Phe Thr His Asp Leu Val Glu Leu Asp Arg Leu Asp Ala Phe Lys Asp 
250 255 260 

aag ttc gac ttc gat— -t achate acc gtg ctt tec gac aag gac acc gag^ 931 
Lys Phe Asp Phe Asp Tyr He Thr Val Leu Ser Asp Lys Asp Thr Glu 
265 270 275 

cat cca cgc aag ggc tac gtc cca gca cac ctg acc ggc gaa tat gag 979 
His Pro Arg Lys Gly Tyr Val Pro Ala His Leu Thr Gly Glu Tyr Glu 
280 285 290 

cca gat gag gac act gat gtg tac etc tgc ggc cct cct cca atg gtc 102 7 
Pro Asp Glu Asp Thr Asp Val Tyr Leu Cys Gly Pro Pro Pro Met Val 
295 300 305 

gag gee gtg cgc caa ttc ctg ggc acc ctg gag cat cct ccg ctg gac 1075 
Glu Ala Val Arg Gin Phe Leu Gly Thr Leu Glu His Pro Pro Leu Asp 
310 315 320 . 325 

ttt tat tac gag aag ttc act tec gee get gee cct get get ggt aag 1123 
Phe Tyr Tyr Glu Lys Phe Thr Ser Ala Ala Ala Pro Ala Ala Gly Lys 
330 335 340 

cca gag ate acc gtg gag acc age gaa gtt gca gag gat ttc aac ctg 1171 
Pro Glu He Thr Val Glu Thr Ser Glu Val Ala Glu Asp Phe Asn Leu 
345 350 355 

gtc gag gtg tec act cca ggc atg tct tec ggc gag gtg cac tct tct 1219 
Val Glu Val Ser Thr Pro Gly Met Ser Ser Gly Glu Val His Ser Ser 
360 365 370 

gca acc cag ctg cag gee cgc atg get ctg gag etc ggc gcg ctg gag 1267 
Ala Thr Gin Leu Gin Ala Arg Met Ala Leu Glu Leu Gly Ala Leu Glu 
375 380 385 

ctt gcg ate aac aaa etc ggc gag cgc gac ate gag cga ttc cgc aac 1315 
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Leu Ala lie Asn Lys Leu Gly Glu Arg Asp lie Glu Arg Phe Arg Asn 
390 395 400 405 

ttg gcc gac ate gcg aac tec ttc ate gac ggc gat aag ttt ate gac 1363 
Leu Ala Asp lie Ala Asn Ser Phe lie Asp Gly Asp Lys Phe lie Asp 
410 415 420 

gcg gtg aag ttc acc gag gcc aac gcc gat ttc cac gag ttc etc ttc 1411 
Ala Val Lys Phe Thr Glu Ala Asn Ala Asp Phe His Glu Phe Leu Phe 
425 430 435 

cgc cgc gca aac aac gag gcg ctg ctt gcg gcg tac cag aac etc cag 1459 
Arg Arg Ala Asn Asn Glu Ala Leu Leu Ala Ala Tyr Gin Asn Leu Gin 
440 445 450 

gtt gtt caa gaa atg aac gca acc ctt cca ggc gcc gag tgg att gat 1507 
Val Val Gin Glu Met Asn Ala Thr Leu Pro Gly Ala Glu Trp lie Asp 
455 460 465 

ccg gca att gcc acc gag cac ttg gcg ctt gtc gac gcc gtc tec cag 1555 
Pro Ala lie Ala Thr Glu His Leu Ala Leu Val Asp Ala Val Ser Gin 
470 475 480 485 

aat gat etc gag acc gcg aga aca ate att cgt gaa cac gcg gag cac 1603 
Asn Asp Leu Glu Thr Ala Arg Thr lie lie Arg Glu His Ala Glu His 
490 495 500 

ggc att gac act atg gtt aag gcc etc gag aaa tgagcgcgcc agtaggacaa 1656 
Gly lie Asp Thr Met Val Lys Ala .Leu Glu Lys . . _ , 
505 510 

ggc 1659 



<210> 432 
<211> 512 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 432 

Met Thr His Gin Val Ala Leu Ala Phe Glu Asp Gly lie Thr Arg Phe 
15 10 15 

lie Asp Cys Glu Asp Asp Gin Thr Val Ala Asp Ala Ala Tyr Gin Ala 
20 25 30 

Arg lie Asn lie Pro Phe Asp Cys Arg Asp Gly Ala Cys Gly Thr Cys 
35 40 45 

Lys Ala Phe Cys Glu Ser Gly Asp Phe Asp Glu Gly Asp Tyr lie Asp 
50 55 60 

Asp Ala Leu Ser Glu Asp Glu Ala Ala Asp Gly Tyr Cys Leu Pro Cys 
65 70 75 80 

Gin Met Thr Pro Lys Thr Asp Leu lie Leu Gin lie Ala Thr Thr Ser 
85 90 95 



Val Leu Ala Lys Thr Gly Ala Ser Thr Phe Asp Gly Glu Leu Lys Glu 
100 105 110 
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lie Asn His Phe 
115 

Asn Arg Gin Asp 
130 

Val Pro Gly Ser 
145 

Asp Ser Gly Asn 



Met Thr Thr Tyr 
180 

Leu Thr Gly Pro 
195 

lie Leu Leu Leu 
210 

Leu Glu Lys Leu 
225 

Val Tyr Gly Ala 



Asp Ala Phe Lys 
260 

Asp Lys Asp Thr 
275 

- Thr Gly Glu Tyr 
290 

Pro Pro Pro Met 
305 

His Pro Pro Leu 



Pro Ala Ala Gly 
340 

Glu Asp Phe Asn 
355 

Glu Val His Ser 
370 

Leu Gly Ala Leu 
385 

Glu Arg Phe Arg 



Asp Lys Phe lie 
420 



Ser Asp Ser Thr 
120 

Leu Ala Phe Leu 
135 

Asp Gin Thr. Arg 
150 

Val Gin Phe Leu 
165 

Leu Thr Asp His 



Met Gly Ser Phe 
200 

Ala Gly Gly Thr 
215 

Ser Arg Asp Glu 
230 

Asn Phe Thr His 
245 

Asp Lys Phe Asp 



Glu His Pro Arg 
280 

Glu Pro Asp Glu 
295 

Val Glu Ala Val 
310 

Asp Phe Tyr Tyr 
325 

Lys Pro Glu lie 



Leu Val Glu Val 
360 

Ser Ala Thr Gin 
375 

Glu Leu Ala lie 
390 

Asn Leu Ala Asp 
405 

Asp Ala Val Lys 



lie Gly lie Glu 



Pro Gly Gin Tyr 
140 

Ser Tyr Ser Phe 
155 

lie Lys Val Thr 
170 

Ala Lys Val Gly 
185 

Phe Leu Arg Glu 



Gly Leu Ala Pro 
220 

Leu Leu Asp Val 
235 

Asp Leu Val Glu 
250 

Phe Asp .Tyr lie 
265 

Lys Gly Tyr Val 



Asp Thr Asp Val 
300 

Arg Gin Phe Leu 
315 

Glu Lys Phe Thr 
330 

Thr Val Glu Thr 
345 

Ser Thr Pro Gly 



Leu Gin Ala Arg 
380 

Asn Lys Leu Gly 
395 

lie Ala Asn Ser 
410 

Phe Thr Glu Ala 
425 



lie Glu Leu Glu 
125 

Met Asn lie Gin 



Ser Cys Ala Gin 
160 

Pro Gly Gly Leu 
175 

Asp Lys Leu Thr 
190 

Pro Val Arg Pro 
205 

lie Leu Ala lie 



Pro lie Arg Leu 
240 

Leu Asp Arg Leu 
255 

Thr Val Leu Ser 
270 

Pro Ala His Leu 
285 

Tyr Leu Cys Gly 



Gly Thr Leu Glu 
320 

Ser Ala Ala Ala 
335 

Ser Glu Val Ala 
350 

Met Ser Ser Gly 
365 

Met Ala Leu Glu 



Glu Arg Asp lie 
400 

Phe lie Asp Gly 
415 

Asn Ala Asp Phe 
430 



His Glu Phe Leu Phe Arg Arg Ala Asn Asn Glu Ala Leu Leu Ala Ala 
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435 

Tyr Gin Asn Leu Gin 
450 

Ala Glu Trp lie Asp 
465 

Asp Ala Val Ser Gin 
485 

Glu His Ala Glu His 
500 



440 

Val Val Gin Glu Met Asn 
455 

Pro Ala lie Ala Thr Glu 
470 475 

Asn Asp Leu Glu Thr Ala 
490 

Gly lie Asp Thr Met Val 
505 



445 

Ala Thr Leu Pro Gly 
460 

His Leu Ala Leu Val 
480 

Arg Thr lie lie Arg 
495 

Lys Ala Leu Glu Lys 
510 



<210> 433 
<211> 1166 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (16) . . (1143) 

<223> RXN01993 

<400> 433 

ctttaggagt tcacc atg aca ctg tec gaa cgc aag etc ace ace acc gec 51 

Met Thr Leu Ser Glu Arg Lys Leu. Thr Thr Thr Ala 
1 5 10 

aag att ctt ccc cac cca etc aac gee tgg tac gtc gec get tgg gat 99 
Lys lie Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp 
15 20 25 

tat gaa gtc aca tct aaa aag ccc atg gee agg aca ate gee aac aaa 147 
Tyr Glu Val Thr Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys 
30 35 40 

cca etc get ttg tac cgc acc aaa gat ggc cga gec gtt gec ctt gca 195 
Pro Leu Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala 
45 50 55 60 

gac gee tgc tgg cac cgc etc gca ccg eta tec aag gga aaa etc gtg 243 
Asp Ala Cys Trp His Arg Leu Ala Pro Leu Ser Lys ' Gly Lys Leu Val 
65 70 75 

ggc aca gac gga ate caa tgc cct tat cac ggc ttg gag tac aac tec 291 
Gly Thr Asp Gly lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser 
80 85 90 

gcg ggc cgc tgc atg aaa atg ccc gcg cag gaa acc etc aac ccg tea 339 
Ala Gly Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser 
95 100 105 

gca gec gtc aac tec tac ccc gtg gtg gaa gee cac cgc ttt gtg tgg 387 
Ala Ala Val Asn Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp 
110 115 120 



gtg tgg ctg ggc gat ccc aca ttg gca gat ccc acc caa gta ccc gat 435 
Val Trp Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp 
125 130 135 140 
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atg cac cag atg age cac ccc gaa tgg gca ggc gat gga cgc acc ate 483 
Met His Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie 
145 150 155 

tec get gac tgc aac tac caa tta gtg ctg gac aac ttg atg gac etc 531 
Ser Ala Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu 
160 165 170 

acc cac gaa gag ttc gtg cac tec tec age ate gga caa gac gaa ctt 579 
Thr His Glu Glu Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu 
175 180 185 

agt gaa tea gag ttc gtg gtc acc cac act gaa gat tec gtg acg gtc 627 
Ser Glu Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val 
190 195 200 

acc cgc tgg atg cat gac ata gat gca cca ccg ttt tgg caa aag aac 675 
Thr Arg Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn 
205 210 215 220 

atg aat gat aag ttc cca gga ttt gaa ggc aag gtg gat cgt tgg cag 723 
Met Asn Asp Lys Phe Pro Gly Phe Glu Gly Lys Val Asp Arg Trp Gin 
225 230 235 

ate ate cac tac tac tac cct tec acc ate tgc att gat gtt ggt gta 771 
lie lie His Tyr Tyr Tyr Pro Ser Thr lie Cys lie Asp Val Gly Val 
240 245 250 

gca aag get gga act ggc gcg cag gaa ggc gac cgc age cag ggc gtt 819 
Ala Lys Ala Gly Thr Gly Ala Gin Glu Gly Asp Arg Ser Gin Gly Val 
255 260 265 

aat ggg tat gtc atg aac acc att acc cca gat tea gat cgt tec tct 867 
Asn Gly Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Ser Ser 
270 275 280 

cat tac ttc tgg gca ttc atg cgc aac tac cgc ctg gaa age caa acc 915 
His Tyr Phe Trp Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr 
285 290 295 300 

ate acc acc cag ctg cgc gac ggt gta tec ggt gta ttc aaa gaa gac 963 
lie Thr Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp 
305 310 315 

gaa gac atg ctg acc get cag caa gat gec ate gac gee aac acc gac 1011 
Glu Asp Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp 
320 325 330 

tac gag ttt tac age etc aac att gat gec ggt ggc atg tgg gtg cgc 1059 
Tyr Glu Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg 
335 340 345 

cga ate etc gag gaa gca etc tec aag gaa ggc cga ctg gat ate ccc 1107 
Arg lie Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro 
350 355 360 

acc aca ttc ccc cgc gca aca ccg aag ccg gag gca taaaccatga 1153 
Thr Thr Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 
365 370 375 
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actcgcaatg gca 



<210> 434 
<211> 376 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 434 

Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie Leu Pro 
15 10 15 

His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu Val Thr 
20 25 30 

Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu Ala Leu 
35 40 45 

Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala Cys Trp 
50 55 60 

His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr Asp Gly 
65 70 75 80 

lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly Arg Cys 
85 90 95 

Met Lys. Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala Val. Asn 
100 105 110 

Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp Val Trp Leu Gly 
115 120 125 

Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His Gin Met 
130 135 140 

Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie Ser Ala Asp Cys 
145 150 155 160 

Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His Glu Glu 
165 170 175 

Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu Ser Glu Ser Glu 
180 185 190 

Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg Trp Met 
195 200 205 

His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met Asn Asp Lys 
210 215 220 

Phe Pro Gly Phe Glu Gly Lys Val Asp Arg Trp Gin lie lie His Tyr 
225 230 235 240 

Tyr Tyr Pro Ser Thr lie Cys lie Asp Val Gly Val Ala Lys Ala Gly 
245 250 255 

Thr Gly Ala Gin Glu Gly Asp Arg Ser Gin Gly Val Asn Gly Tyr Val 
260 265 270 



Met Asn Thr lie Thr Pro Asp Ser Asp Arg Ser Ser His Tyr Phe Trp 



BGI-132CP 

i 



621 



275 

Ala Phe Met Arg 

■ 290 

Leu Arg Asp Gly 
305 

Thr Ala Gin Gin 



Ser Leu Asn lie 
340 

Glu Ala Leu Ser 
355 

Arg Ala Thr Pro 
370 



280 

Asn Tyr Arg Leu 
295 

Val Ser Gly Val 
310 

Asp Ala lie Asp 
325 

Asp Ala Gly Gly 



Lys Glu Gly Arg 
360 

Lys Pro Glu Ala 
375 



Glu Ser Gin Thr 
300 

Phe Lys Glu Asp 
315 

Ala Asn Thr Asp 
330 

Met Trp Val Arg 
345 

Leu Asp lie Pro 



285 

lie Thr Thr Gin 



Glu Asp Met Leu 
320 

Tyr Glu Phe Tyr 
335 

Arg lie Leu Glu 
350 

Thr Thr Phe Pro 
365 



<210> 435 
<211> 389 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (366) 
<223> FRXA01993 

<400> 435 

get gga act ggc gcg cag gat ggc gac cgc age cag ggc gtt aat ggg 48 
Ala Gly Thr Gly Ala Gin Asp Gly Asp Arg Ser Gin Gly Val Asn Gly 
15 10 15 

tat gtc atg aac ace att acc cca gat tea gat cgt ttt tct cat tac 96 
Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Phe Ser His Tyr 
20 25 30 

ttc tgg gca ttc atg cgc aac tac cgc ctg gaa age caa acc ate acc 144 
Phe Trp Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr lie Thr 
35 40 45 

acc cag ctg cgc gac ggt gta tec ggt gta ttc aaa gaa gac gaa gac 192 
Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp Glu Asp 
50 55 60 

atg ctg acc get cag caa gat gec ate gac gec aac acc gac tac gag 240 
Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp Tyr Glu 
65 70 75 80 

ttt tac age etc aac att gat gec ggt ggc atg tgg gtg cgc cga ate 288 
Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg Arg lie 
85 90 95 

etc gag gaa gca etc tec aag gaa ggc cga ctg gat ate ccc acc aca 336 
Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro Thr Thr 
100 105 110 



ttc ccc cgc gca aca ccg aag ccg gag gca taaaccatga actegcaatg gca 389 
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Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 
115 120 



<210> 436 
<211> 122 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 436 

Ala Gly Thr Gly Ala Gin Asp Gly Asp Arg Ser Gin Gly Val Asn Gly 
1.5 10 15 

Tyr Val Met Asn Thr lie Thr Pro Asp Ser Asp Arg Phe Ser His Tyr 
20 25 30 

Phe Trp Ala Phe Met Arg Asn Tyr Arg Leu Glu Ser Gin Thr lie Thr 
35 40 45 

Thr Gin Leu Arg Asp Gly Val Ser Gly Val Phe Lys Glu Asp Glu Asp 
50 55 60 

Met Leu Thr Ala Gin Gin Asp Ala lie Asp Ala Asn Thr Asp Tyr Glu 
65 70 75 80 

Phe Tyr Ser Leu Asn lie Asp Ala Gly Gly Met Trp Val Arg Arg lie 
85 90 95 

Leu Glu Glu Ala Leu Ser Lys Glu Gly Arg Leu Asp lie Pro Thr Thr^ 
100 105 110 

Phe Pro Arg Ala Thr Pro Lys Pro Glu Ala 
115 120 



<210> 437 
<211> 669 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (669) 
<223> FRXA02012 

<400> 437 

ttc acc atg aca ctg tec gaa cgc aag etc acc acc acc gec aag att 48 
Phe Thr Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie 
15 10 15 

ctt ccc cac cca etc aac gee tgg tac gtc gec get tgg gat tat gaa 96 
Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu 
20 25 30 

gtc aca tct aaa aag ccc atg gee agg aca ate gee aac aaa cca etc 144 
Val Thr Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu 
35 40 45 

get ttg tac cgc acc aaa gat ggc cga gee gtt gee ctt gca gac gee 192 
Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala 
50 55 60 
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tgc tgg cac cgc etc gca ccg eta tec aag gga aaa etc gtg ggc aca 240 
Cys Trp His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr 
65 70 75 80 

gac gga ate caa tgc cct tat cac ggc ttg gag tac aac tec gcg ggc 2 88 
Asp Gly lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly 
85 90 95 

cgc tgc atg aaa atg ccc gcg cag gaa ace etc aac ccg tea gca gec 336 
Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala 
100 105 110 

gtc aac tec tac ccc gtg gtg gaa gec cac cgc ttt gtg tgg gtg tgg 384 
Val Asn Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp Val Trp 
115 120 125 

ctg ggc gat ccc aca ttg gca gat ccc acc caa gta ccc gat atg cac 432 
Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His 
13.0 135 140 

cag atg age cac ccc gaa tgg gca ggc gat gga cgc acc ate tec get 480 
Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie Ser Ala 
145. 150 155 160 

gac tgc aac tac caa tta gtg ctg gac aac ttg atg gac etc acc cac 528 
Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His 
165 170. 175 

caa gag ttc gtg cac tec tec age ate gga caa gac gaa ctt agt gaa 576 
Gin Glu Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu Ser Glu 
180 185 190 

tea gag ttc gtg gtc acc cac act gaa gat tec gtg acg gtc acc cgc 624 
Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg 
195 200 205 

tgg atg cat gac ata gat gca cca ccg ttt tgg caa aag aac atg 669 
Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met 
210 215 220 



<210> 438 
<211> 223 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 438 

Phe Thr Met Thr Leu Ser Glu Arg Lys Leu Thr Thr Thr Ala Lys lie 
15 10 15 

Leu Pro His Pro Leu Asn Ala Trp Tyr Val Ala Ala Trp Asp Tyr Glu 
20 25 30 

Val Thr Ser Lys Lys Pro Met Ala Arg Thr lie Ala Asn Lys Pro Leu 
35 40 45 

Ala Leu Tyr Arg Thr Lys Asp Gly Arg Ala Val Ala Leu Ala Asp Ala 
50 55 60 



Cys Trp His Arg Leu Ala Pro Leu Ser Lys Gly Lys Leu Val Gly Thr 
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65 70 75 80 

Asp Gly lie Gin Cys Pro Tyr His Gly Leu Glu Tyr Asn Ser Ala Gly 
85 90 95 

Arg Cys Met Lys Met Pro Ala Gin Glu Thr Leu Asn Pro Ser Ala Ala 
100 105 110 

Val Asn Ser Tyr Pro Val Val Glu Ala His Arg Phe Val Trp Val Trp 
115 120 125 

Leu Gly Asp Pro Thr Leu Ala Asp Pro Thr Gin Val Pro Asp Met His 
130 135 140 

Gin Met Ser His Pro Glu Trp Ala Gly Asp Gly Arg Thr lie Ser Ala 
145 150 155 160 

Asp Cys Asn Tyr Gin Leu Val Leu Asp Asn Leu Met Asp Leu Thr His 
165 170 175 

Gin Glu Phe Val His Ser Ser Ser lie Gly Gin Asp Glu Leu Ser Glu 
180 185 190 

Ser Glu Phe Val Val Thr His Thr Glu Asp Ser Val Thr Val Thr Arg 
195 200 205 

Trp Met His Asp lie Asp Ala Pro Pro Phe Trp Gin Lys Asn Met 
210 215 220 



<210> 439 
<211> 1098 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (1075) 

<223> RXA01994 

<400> 439 

gtgggtgcgc cgaatcctcg aggaagcact ctccaaggaa ggccgactgg atatccccac 60 

cacattcccc cgcgcaacac cgaagccgga ggcataaacc atg aac teg caa tgg 115 

Met Asn Ser Gin Trp 
1 5 

caa gat gca cat gtt gtt tec age gaa ate ate get gca gac att egg 163 
Gin Asp Ala His Val Val Ser Ser Glu lie lie Ala Ala Asp lie Arg 
10 15 20 

cga ata gaa eta tec ccg aaa ttt gcg att cca gta aaa ccc ggc gaa 211 
Arg lie Glu Leu Ser Pro Lys Phe Ala lie Pro Val Lys Pro Gly Glu 
25 30 35 

cat etc aag ate atg gtg ccc eta aaa act gga cag gaa aag aga teg 259 
His Leu Lys lie Met Val Pro Leu Lys Thr Gly Gin Glu Lys Arg Ser 
40 45 50 



tac tec ate gtt gac get cgt cac gac ggt teg act etc gec ctg age 
Tyr Ser lie Val Asp Ala Arg His Asp Gly Ser Thr Leu Ala Leu Ser 



307 
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55 60 65 

gta etc aaa acc aga aac tec cgt gga gga tct gag ttc atg cat acg 355 
Val Leu Lys Thr Arg Asn Ser Arg Gly Gly Ser Glu Phe Met His Thr 
70 75 80 85 

ctt cga get gga gac aca gtt act gtc tec agg ccg tct *cag gat ttt 403 
Leu Arg Ala Gly Asp Thr Val Thr Val Ser Arg Pro Ser Gin Asp Phe 
90 95 100 

cct etc cgc gtg ggt gcg cct gag tat gta ctt gtt gee ggc gga att 451 
Pro Leu Arg Val Gly Ala Pro Glu Tyr Val Leu Val Ala Gly Gly lie 
105 110 115 

gga ate aca gcg ate cgt tea atg gca tct tta tta aag aaa ttg gga 499 
Gly lie Thr Ala lie Arg Ser Met Ala Ser Leu Leu Lys Lys Leu Gly 
120 125 130 

gcg aac tac cgc ate cat ttc gca gca cgc age ctt gat gee atg get 547 
Ala Asn Tyr Arg lie His Phe Ala Ala Arg Ser Leu Asp Ala Met Ala 
135 140 145 

tac aaa gat gag etc gtg gca gaa cac ggc gac aag ctg cac ctg cat 595 
Tyr Lys Asp Glu Leu Val Ala Glu His Gly Asp Lys Leu His Leu His 
150 155 160 165 

eta gat tct gaa ggc acc acc ate gat gtc cca gca ttg ate gaa acc 643 
Leu Asp Ser Glu Gly Thr Thr lie Asp Val Pro Ala Leu. lie Glu Thr 
170 175 *. 180 

tta aac ccc cac act gag ctt tat atg tgc ggc ccc ate cgc ttg atg 691 
Leu Asn Pro His Thr Glu Leu Tyr Met Cys Gly Pro lie Arg Leu Met 
185 190 195 

gat gee ate egg cgc gca tgg aac acc cgc gga ctt gac ccc acc aat 739 
Asp Ala lie Arg Arg Ala Trp Asn Thr Arg Gly Leu Asp Pro Thr Asn 
200 205 210 

ctg cgt ttc gaa acg ttt gga aac agt gga tgg ttc tec cca gag gtt 787 
Leu Arg Phe Glu Thr Phe Gly Asn Ser Gly Trp Phe Ser Pro Glu Val 
215 220 225 

ttc cac ate caa gta cca gag ctg ggg ctt cac gee aca gtc aac aag 83 5 
Phe His lie Gin Val Pro Glu Leu Gly Leu His Ala Thr Val Asn Lys 
230 235 240 245 

gat gaa age atg ctg gag get ttg caa aag get ggg gcg aat atg atg 883 
Asp Glu Ser Met Leu Glu Ala Leu Gin Lys Ala Gly Ala Asn Met Met 
250 255 260 

ttt gat tgt cga aaa ggc gaa tgt ggt ttg tgc cag gtt cgc gtt eta 931 
Phe Asp Cys Arg Lys Gly Glu Cys Gly Leu Cys Gin Val Arg Val Leu 
265 270 275 

gaa gtc gat ggc cag gtt gat cac cgc gat gtg ttc ttc tct gat cgt 979 
Glu Val Asp Gly Gin Val Asp His Arg Asp Val Phe Phe Ser Asp Arg 
280 285 290 

caa aaa gaa tec gac gca aag gca tgc gee tgc gtg tct cga gta gtc 1027 
Gin Lys Glu Ser Asp Ala Lys Ala Cys Ala Cys Val Ser Arg Val Val 
295 300 305 
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tec tec cct tec teg tec cca ace teg acc att acg gtc gee etc tec 1075 
Ser Ser Pro Ser Ser Ser Pro Thr Ser Thr lie Thr Val Ala Leu Ser 
310 315 320 325 

taaaggagee tggcatggat ate 1098 



<210> 440 
<211> 325 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 440 

Met Asn Ser Gin Trp Gin Asp Ala His Val Val Ser Ser Glu lie lie 
15 10 15 

Ala Ala Asp lie Arg Arg lie Glu Leu Ser Pro Lys Phe Ala lie Pro 
20 25 30 

Val Lys Pro Gly Glu His Leu Lys lie Met Val Pro Leu Lys Thr Gly 
35 40 45 

Gin Glu Lys Arg Ser Tyr Ser lie Val Asp Ala Arg His Asp Gly Ser 
50 55 60 

Thr Leu Ala Leu Ser Val Leu Lys Thr Arg Asn Ser Arg Gly Gly Ser 
65 70 75 .80 

Glu Phe Met His Thr Leu Arg Ala Gly Asp Thr Val Thr Val Ser Arg 
85 90 95 

Pro Ser Gin Asp Phe Pro Leu Arg Val Gly Ala Pro Glu Tyr Val Leu 
100 105 110 

Val Ala Gly Gly lie Gly lie Thr Ala lie Arg Ser Met Ala Ser Leu 
115 120 125 

Leu Lys Lys Leu Gly Ala Asn Tyr Arg lie His Phe Ala Ala Arg Ser 
130 135 140 

Leu Asp Ala Met Ala Tyr Lys Asp Glu Leu Val Ala Glu His Gly Asp 
145 150 155 160 

Lys Leu His Leu His Leu Asp Ser Glu Gly Thr Thr lie Asp Val Pro 
165 170 175 

Ala Leu lie Glu Thr Leu Asn Pro His Thr Glu Leu Tyr Met Cys Gly 
180 185 190 

Pro lie Arg Leu Met Asp Ala lie Arg Arg Ala Trp Asn Thr Arg Gly 
195 200 205 

Leu Asp Pro Thr Asn Leu Arg Phe Glu Thr Phe Gly Asn Ser Gly Trp 
210 215 220 

Phe Ser Pro Glu Val Phe His lie Gin Val Pro Glu Leu Gly Leu His 
225 230 235 240 

Ala Thr Val Asn Lys Asp Glu Ser Met Leu Glu Ala Leu Gin Lys Ala 
245 250 255 
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Gly Ala Asn Met Met Phe Asp Cys Arg Lys Gly Glu Cys Gly Leu Cys 
260 265 270 

Gin Val Arg Val Leu Glu Val Asp Gly Gin Val Asp His Arg Asp Val 
275 280 285 

Phe Phe Ser Asp Arg Gin Lys Glu Ser Asp Ala Lys Ala Cys Ala Cys 
290 295 300 

Val Ser Arg Val Val Ser Ser Pro Ser Ser Ser Pro Thr Ser Thr lie 
305 310 315 320 

Thr Val Ala Leu Ser 
325 



<210> 441 
<211> 1278 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1255) 
<223> RXA02535 

<400> 441 

aggattggg*t gaggagggag gcgtcgaaaa gcaagaaacg cctgacacgc* gtagccgtgg 60 

ctgcgcacct tttaccttga ttaggtgcac aatagggagt gtg aca cct cgc cct 115 

Val Thr Pro Arg Pro 
1 5 

gtt tct tct gtt gcg cga etc gtt gag gat aac gcg caa gat ttt ctt 163 
Val Ser Ser Val Ala Arg Leu Val Glu Asp Asn Ala Gin Asp Phe Leu 
10 15 20 

cgc gec gtt cag gcg aaa ctt tta acg etc gcg cca cag get cgt ggg 211 
Arg Ala Val Gin Ala Lys Leu Leu Thr Leu Ala Pro Gin Ala Arg Gly 
25 30 35 

cat ttt ccc act gcg gat gat gcg act cat ate age ate gee gaa atg 259 
His Phe Pro Thr Ala Asp Asp Ala Thr His lie Ser lie Ala Glu Met 
40 45 50 

gtg agt gcg ctg ttg gaa ggc act ggt gag gaa ggg aaa gta gac gac 3 07 
Val Ser Ala Leu Leu Glu Gly Thr Gly Glu Glu Gly Lys Val Asp Asp 
55 60 65 

aaa aca ctg gag ttc ttt aaa gaa gcg gcg tta gat gcg cgt cga ttt 355 
Lys Thr Leu Glu Phe Phe Lys Glu Ala Ala Leu Asp Ala Arg Arg Phe 
70 75 80 85 

ggc ctg acc cca gaa atg cac age get ttg ggt gag gec gtg cgc age 403 
Gly Leu Thr Pro Glu Met His Ser Ala Leu Gly Glu Ala Val Arg Ser 
90 95 100 

gaa eta ttg tea tta tgc gag gat ctt ccc ttt gaa aat gtg ctg ttt 451 
Glu Leu Leu Ser Leu Cys Glu Asp Leu Pro Phe Glu Asn Val Leu Phe 
105 110 115 
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gcc gag cgt gcg att get gca acc acg get gtt tec gtc gag gcg gtt 499 
Ala Glu Arg Ala lie Ala Ala Thr Thr Ala Val Ser Val Glu Ala Val 
120 125 130 

cgt gaa get gat gag gca cac att cct gcc tea tat cag gca gaa att 547 
Arg Glu Ala Asp Glu Ala His lie Pro Ala Ser Tyr Gin Ala Glu lie 
135 140 145 

gta gaa gtt gaa aag cgc age cgt agg ttc acc gtc gtg cgc atg caa 595 
Val Glu Val Glu Lys Arg Ser Arg Arg Phe Thr Val Val Arg Met Gin 
150 155 160 165 

get gaa acg caa ctg ccc tac eta ccg gga caa tat ctt gca gca act 643 
Ala Glu Thr Gin Leu Pro Tyr Leu Pro Gly Gin Tyr Leu Ala Ala Thr 
170 175 180 

gcg gat ttt ctg ccc aac aca tgg cgc tac ctg tgc cct teg ate ccc 691 
Ala Asp Phe Leu Pro Asn Thr Trp Arg Tyr Leu Cys Pro Ser lie Pro 
185 190 195 

act aac gaa tgg ggg cag gtg gag ttt cac ate caa tea gac gca gat 739 
Thr Asn Glu Trp Gly Gin Val Glu Phe His lie Gin Ser Asp Ala Asp 
200 205 210 

gat ate get gga ctt tta gcc acc aca cgc ctt ggc gat aaa tgg cga 787 
Asp lie Ala Gly Leu Leu Ala Thr Thr Arg Leu Gly Asp Lys Trp Arg 
215 220 . 225 

ctt ggc ccc ggt cgt gga gat ttc gga caa age aaa att agt tec ggc 835 
Leu Gly Pro Gly Arg Gly Asp Phe Gly Gin Ser Lys lie Ser Ser Gly 
230 235 240 245 

aat gat ttg tta ttt att gca cat gga acg ggc eta get cct ctt cgc 883 
Asn Asp Leu Leu Phe lie Ala His Gly Thr Gly Leu Ala Pro Leu Arg 
250 255 260 

get tac atg ttt gag ctg atg aac caa gca gca cct cca cgt ttg cac 931 
Ala Tyr Met Phe Glu Leu Met Asn Gin Ala Ala Pro Pro Arg Leu His 
265 270 275 

ttt ttc gtc ggt gcc gac tac ccc ggt gag ctg tat gaa etc acc ggc 979 
Phe Phe Val Gly Ala Asp Tyr Pro Gly Glu Leu Tyr Glu Leu Thr Gly 
280 285 290 

atg tgg aat ttt get gca gcc age cca tgg ctt tct gtc gta ccg gtg 1027 
Met Trp Asn Phe Ala Ala Ala Ser Pro Trp Leu Ser Val Val Pro Val 
295 300 305 

tea acg cat gac aag gat gcg tgg tgg gtt caa gcc acc gaa gca teg 1075 
Ser Thr His Asp Lys Asp Ala Trp Trp Val Gin Ala Thr Glu Ala Ser 
310 315 320 325 

cag cca ccg agg ggt ttg cat ttg cat caa acg ggt teg atg gcg aag 1123 
Gin Pro Pro Arg Gly Leu His Leu His Gin Thr Gly Ser Met Ala Lys 
330 335 340 

ate gtc acc gaa gca ggt get tgg gcc gac cgc gac gtg tta att get 1171 
lie Val Thr Glu Ala Gly Ala Trp Ala Asp Arg Asp Val Leu lie Ala 
345 350 355 
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ggc cct gaa teg tgg get egg gat gtt egg cgc gcg atg att agg cgt 1219 
Gly Pro Glu Ser Trp Ala Arg Asp Val Arg Arg Ala Met lie Arg Arg 
360 365 370 

gga act ccg gee cag cag att. gag att tta ggg ttc taggttgect 1265 
Gly Thr Pro Ala Gin Gin lie Glu lie Leu Gly Phe 
375 380 385 

caccgggctg ace 1278 



<210> 442 
<211> 385 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 442 

Val Thr Pro Arg Pro Val Ser Ser Val Ala Arg Leu Val Glu Asp Asn 
15 10 15 

Ala Gin Asp Phe Leu Arg Ala Val Gin Ala Lys Leu Leu Thr Leu Ala 
20 25 30 

Pro Gin Ala Arg Gly His Phe Pro Thr Ala Asp Asp Ala Thr His lie 
35 40 45 

Ser lie Ala Glu Met Val Ser Ala Leu Leu Glu Gly Thr Gly Glu Glu 
50 55 60 

Gly Lys Val Asp Asp Lys Thr Leu Glu Phe Phe Lys Glu Ala Ala Leu 
65 70 75 80 

Asp Ala Arg Arg Phe Gly Leu Thr Pro Glu Met His Ser Ala Leu Gly 
85 90 95 

Glu Ala Val Arg Ser Glu Leu Leu Ser Leu Cys Glu Asp Leu Pro Phe 
100 105 110 

Glu Asn Val Leu Phe Ala Glu Arg Ala lie Ala Ala Thr Thr Ala Val 
115 120 125 

Ser Val Glu Ala Val Arg Glu Ala Asp Glu Ala His He Pro Ala Ser 
130 135 140 

Tyr Gin Ala Glu He Val Glu Val Glu Lys Arg Ser Arg Arg Phe Thr 
145 150 155 160 

Val Val Arg Met Gin Ala Glu Thr Gin Leu Pro Tyr Leu Pro Gly Gin 
165 170 175 

Tyr Leu Ala Ala Thr Ala Asp Phe Leu Pro Asn Thr Trp Arg Tyr Leu 
180 185 190 

Cys Pro Ser He Pro Thr Asn Glu Trp Gly Gin Val Glu Phe His He 
195 200 205 

Gin Ser Asp Ala Asp Asp He Ala Gly Leu Leu Ala Thr Thr Arg Leu 
210 215 220 

Gly Asp Lys Trp Arg Leu Gly Pro Gly Arg Gly Asp Phe Gly Gin Ser 
225 230 235 240 
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Lys lie Ser Ser 



Leu Ala Pro Leu 
260 

Pro Pro Arg Leu 
275 

Tyr Glu Leu Thr 
290 

Ser Val Val Pro 
305 

Ala Thr Glu Ala 



Gly Ser Met Ala 
340 

Asp Val Leu lie 
355 

Ala Met lie Arg 
370 

Phe 
385 



Gly Asn Asp Leu 
245 

Arg Ala Tyr Met 



His Phe Phe Val 
280 

Gly Met Trp Asn 
295 

Val Ser Thr His 
310 

Ser Gin Pro Pro 
325 

Lys lie Val Thr 



Ala Gly Pro Glu 
360 

Arg Gly Thr Pro 
375 



Leu Phe lie Ala 
250 

Phe Glu Leu Met 
265 

Gly Ala Asp Tyr 



Phe Ala Ala Ala 
300 

Asp Lys Asp Ala 
315 

Arg Gly Leu His 
330 

Glu Ala Gly Ala 
345 

Ser Trp Ala Arg 



Ala Gin Gin lie 
380 



His Gly Thr Gly 
255 

Asn Gin Ala Ala 
270 

Pro Gly Glu Leu 
285 

Ser Pro Trp Leu 



Trp Trp Val Gin 
320 

Leu His Gin Thr 
335 

Trp Ala Asp Arg 
350 

Asp Val Arg Arg 
365 

Glu lie Leu Gly 



<210> 443 
<211> 1248 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1225) 
<223> RXA00964 

<400> 443 

ttcaagggct agacgtatgc aggtgttggg gattgcttat ctcaagggca atcacaccct 60 

tcatacgcat ctacaacatc cgtaaaggag gactccaaca atg ggc gcc cca ggt 115 

Met Gly Ala Pro Gly 
1 5 

aaa aac gat tac gca act gaa cac gtc aag caa gaa gtc cca ccc gca 163 
Lys Asn Asp Tyr Ala Thr Glu His Val Lys Gin Glu Val Pro Pro Ala 
10 15 20 

act cca gaa gag cag gca gag ctg gac acc atg tat aaa cgc atg gat 211 
Thr Pro Glu Glu Gin Ala Glu Leu Asp Thr Met Tyr Lys Arg Met Asp 
25 30 35 



gac ctg cat eta aag ccc ctg tgg act caa ate ggt ggg ttg atg cca 259 
Asp Leu His Leu Lys Pro Leu Trp Thr Gin lie Gly Gly Leu Met Pro 
40 45 50 
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aac cac ccg gaa cca cga get gtg gca cac aag tgg gat tgg gcg gaa 3 07 
Asn His Pro Glu Pro Arg Ala Val Ala His Lys Trp Asp Trp Ala Glu 
55 60 65 

etc ctg aag etc gcg cag cgc tec ggt gaa etc gtt cca gtt ggg cgc 355 
Leu Leu Lys Leu Ala Gin Arg Ser Gly Glu Leu Val Pro Val Gly Arg 
70 75 80 85 

ggt ggc gaa cgc cgt gee att ggc ctg gca aac cca ggt tta gac ggc 403 
Gly Gly Glu Arg Arg Ala lie Gly Leu Ala Asn Pro Gly Leu Asp Gly 
90 95 100 

aat acc tac ate tec cct ace ctg tgg gca gca att cag tac etc get 451 
Asn Thr Tyr lie Ser Pro Thr Leu Trp Ala Ala lie Gin Tyr Leu Ala 
105 110 115 

ccg ggt gag aac get cca gag cac cgc cac tea caa aac gca ttc cgc 499 
Pro Gly Glu Asn Ala Pro Glu His Arg His Ser Gin Asn Ala Phe Arg 
120 125 130 

ttt gtt ate gaa ggc gaa ggc gtg tgg act gtc gtt aac ggc gat cca 547 
Phe Val lie Glu Gly Glu Gly Val Trp Thr Val Val Asn Gly Asp Pro 
135 140 145 

gta cca atg cga cgc ggc gac ttc ctg etc acc cca ggc tgg aac tac 595 
Val Pro Met Arg Arg Gly Asp Phe Leu Leu Thr Pro Gly Trp Asn Tyr 
150 155 160 165 

cac ggc cac cac aac ate gcg acc gag cca atg gec tgg eta gac ggg 643 
His Gly His His Asn lie Ala Thr Glu Pro Met Ala Trp Leu Asp Gly 
170 175 180 

etc gat ate cca ttt gee tac caa atg gac acc gga ttc ttt gag tac 691 
Leu Asp lie Pro Phe Ala Tyr Gin Met Asp Thr Gly Phe Phe Glu Tyr 
185 190 195 

ggc acc gaa aaa etc act gac gaa tec acc cca gac etc tec cgt tea 739 
Gly Thr Glu Lys Leu Thr Asp Glu Ser Thr Pro Asp Leu Ser Arg Ser 
200 205 210 

gaa cgc ctg tgg gee cac cca gga ctt cgc cca gtc tec ttc cca gga 787 
Glu Arg Leu Trp Ala His Pro Gly Leu Arg Pro Val Ser Phe Pro Gly 
215 220 225 

aaa act tec tac tea cca att ggg cgc tac gee tgg gag cac acc gac 83 5 
Lys Thr Ser Tyr Ser Pro lie Gly Arg Tyr Ala Trp Glu His Thr Asp 
230 235 240 245 

gca gca etc aac gat cag ctg gca ttg gaa gaa gca gga cac cca gga 883 
Ala Ala Leu Asn Asp Gin Leu Ala Leu Glu Glu Ala Gly His Pro Gly 
250 * 255 260 

aca gtc gcg ccg gga cat get gcg att cgc ttc tec aac cca act acc 931 
Thr Val Ala Pro Gly His Ala Ala lie Arg Phe Ser Asn Pro Thr Thr 
265 270 275 

ggt ggc gat gtc atg acc acc ate cgc gcg gag ttc cac cgc ctg cgc 97 9 
Gly Gly Asp Val Met Thr Thr lie Arg Ala Glu Phe His Arg Leu Arg 
280 285 290 

cca ggt gca tec act gee ccc att cat gag gta gga aac cgt tgc ttc 1027 
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Pro Gly Ala Ser Thr Ala Pro lie His Glu Val Gly Asn Arg Cys Phe 
295 300 305 

cag gta ttt gag ggt tec gca aca ate aat gtt gga gat aaa ace ttt 1075 
Gin Val Phe Glu Gly Ser Ala Thr lie Asn Val Gly Asp Lys Thr Phe 
310 315 320 325 

gaa get aac cac ggc gat gtg ate aat gta ccg teg tgg cag aag tgg 1123 
Glu Ala Asn His Gly Asp Val He Asn Val Pro Ser Trp Gin Lys Trp 
330 335 340 

aat ate gtc get ggc tct gac ggc gtc gac ttg ttc tgc ttc tct gat 1171 
Asn He Val Ala Gly Ser Asp Gly Val Asp Leu Phe Cys Phe Ser Asp 
345 350 355 

aca cca att ttc gag gee ctt aac etc gca cgt act ttt act ccg gaa 1219 
Thr Pro He Phe Glu Ala Leu Asn Leu Ala Arg Thr Phe Thr Pro Glu 
360 365 370 

gga ate tagaacttat gegtcttgea aca 1248 
Gly He 
375 



<210> 444 
<211> 375 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 444 

Met Gly Ala Pro Gly Lys Asn Asp Tyr Ala Thr Glu His Val Lys Gin 
15 10 15 

Glu Val Pro Pro Ala Thr Pro Glu Glu Gin Ala Glu Leu Asp Thr Met 
20 25 30 

Tyr Lys Arg Met Asp Asp Leu His Leu Lys Pro Leu Trp Thr Gin He 
35 40 45 

Gly Gly Leu Met Pro Asn His Pro Glu Pro Arg Ala Val Ala His Lys 
50 55 60 

Trp Asp Trp Ala Glu Leu Leu Lys Leu Ala Gin Arg Ser Gly Glu Leu 
65 70 75 80 

Val Pro Val Gly Arg Gly Gly Glu Arg Arg Ala lie Gly Leu Ala Asn 
85 90 95 

Pro Gly Leu Asp Gly Asn Thr Tyr lie Ser Pro Thr Leu Trp Ala Ala 
100 105 110 

He Gin Tyr Leu Ala Pro Gly Glu Asn Ala Pro Glu His Arg His Ser 
115 120 125 

Gin Asn Ala Phe Arg Phe Val He Glu Gly Glu Gly Val Trp Thr Val 
130 135 140 

Val Asn Gly Asp Pro Val Pro Met Arg Arg Gly Asp Phe Leu Leu Thr 
145 150 155 160 



Pro Gly Trp Asn Tyr His Gly His His Asn He Ala Thr Glu Pro Met 
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165 170 175 

Ala Trp Leu Asp Gly Leu Asp lie Pro Phe Ala Tyr Gin Met Asp Thr 
180 185 190 

Gly Phe Phe Glu Tyr Gly Thr Glu Lys Leu Thr Asp Glu Ser Thr Pro 
195 200 205 

Asp Leu Ser Arg Ser Glu Arg Leu Trp Ala His Pro Gly Leu Arg Pro 
210 215 220 

Val Ser Phe Pro Gly Lys Thr Ser Tyr Ser Pro lie Gly Arg Tyr Ala 
225 230 235 240 

Trp Glu His Thr Asp Ala Ala Leu Asn Asp Gin Leu Ala Leu Glu Glu 
245 250 255 

Ala Gly His Pro Gly Thr Val Ala Pro Gly His Ala Ala lie Arg Phe 
260 265 270 

Ser Asn Pro Thr Thr Gly Gly Asp Val Met Thr Thr lie Arg Ala Glu 
275 280 285 

Phe His Arg Leu Arg Pro Gly Ala Ser Thr Ala Pro lie His Glu Val 
290 295 300 

Gly Asn Arg Cys Phe Gin Val Phe Glu Gly Ser Ala Thr lie Asn Val 
305' 310 315 320 

Gly Asp Lys Thr Phe Glu Ala Asn His Gly Asp Val lie Asn Val Pro 
325 330 335 

Ser Trp Gin Lys Trp Asn lie Val Ala Gly Ser Asp Gly Val Asp Leu 
340 345 350 

Phe Cys Phe Ser Asp Thr Pro lie Phe Glu Ala Leu Asn Leu Ala Arg 
355 360 365 

Thr Phe Thr Pro Glu Gly lie 
370 375 



<210> 445 
<211> 1083 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1060) 
<223> RXN01466 

<400> 445 

aatccatgat cccaaactac ctcaaagcgc ttgtaggcta agacttatgg atacacaacg 60 

cggctcattg cggggaaaag ctcataaagc aaggctaaag atg acg cca aat ggt 115 

Met Thr Pro Asn Gly 
1 5 

cgc agg caa etc etc ctg gag cgt ggc gca gca ttt age aaa aac cgt 163 
Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala Phe Ser Lys Asn Arg 



J 



BGI-132CP 



634 



10 15 20 

acc ccg ggt eta aaa cac gtc gac cgc cac acc ate gtg gac tec gac 211 

Thr Pro Gly Leu Lys His Val Asp Arg His Thr lie Val Asp Ser Asp 

25 30 35 

ggc etc age ate cac acg tac atg gtt ggc cat gee gaa aat gee acg 2 59 

Gly Leu Ser lie His Thr Tyr Met Val Gly His Ala Glu Asn Ala Thr 

40 45 50 

gca acg gtc gtg ttc ate cac ggc ttc acc etc gee gec gaa gtg tat 307 

Ala" Thr Val Val Phe lie His Gly Phe Thr Leu Ala Ala Glu Val Tyr 

55 60 65 

tac atg cag gtc gac tac eta caa acc ttt tac cca aat att aaa age 355 

Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr Pro Asn lie Lys Ser 

70 75 80 85 

gtg ctt ate gac gee cgc ggc cac ggc gee acc ggc cag ate cgc cca 403 

Val Leu lie Asp Ala Arg Gly His Gly Ala Thr Gly Gin lie Arg Pro 

90 95 100 

gag etc tgc acc ate gaa gga aca gcg aac gat gtt etc gca gee ate 451 

Glu Leu Cys Thr lie Glu Gly Thr Ala Asn Asp Val Leu Ala Ala lie 

105 110 115 

cac gaa cac gca ccg acc ggc ccg etc att ttg gtt ggg cat tec etc 499 

His Glu His Ala Pro Thr Gly Pro Leu lie Leu Val Gly His Ser Leu 

120 125 ^ 130 

ggc gga etc acg gca ctt aac ctg gtt aaa egg gca gat cac tea ctt 547 

Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg Ala Asp His Ser Leu 

135 140 145 

egg aag agg ate gtc ggc atg gtt eta gtc gec aca teg ate gaa tea 595 

Arg Lys Arg lie Val Gly Met Val Leu Val Ala Thr Ser lie Glu Ser 

150 155 160 165 

tta tec acc caa ggt eta cca caa gtc ctg gca tea ccc ctt gee gac 643 

Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala Ser Pro Leu Ala Asp 

170 175 180 

aac ate aaa aac gec gtc gaa gca gee ccc aac gat gec caa aaa ttc 691 

Asn lie Lys Asn Ala Val Glu Ala Ala Pro Asn Asp Ala Gin Lys Phe 

185 190 195 

cgc caa tac gee acc aca ttt eta gee ccc acc ctg gee acc gca gtc 739 

Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr Leu Ala Thr Ala Val 

200 205 210 

ttc caa cga gac aca aac gat gaa gtc ate gat ttc cac gec gee atg 787 

Phe Gin Arg Asp Thr Asn Asp Glu Val lie Asp Phe His Ala Ala Met 

215 220 225 

ate cac gaa acc ccc ttg gat acc ttc gtc ggt ttc ttc gac gac etc 835 

lie His Glu Thr Pro Leu Asp Thr Phe Val Gly Phe Phe Asp Asp Leu 

230 235 240 245 

caa gaa cac gac gaa etc gat gec gca cca gca ttg gaa ggc etc aaa 883 

Gin Glu His Asp Glu Leu Asp Ala Ala Pro Ala Leu Glu Gly Leu Lys 

250 255 260 
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ggc tac gtc ctt gcc ggc gaa tta gat gat gtc acc cca att age caa 931 
Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val Thr Pro lie Ser Gin 
265 270 275 

gcc gac cgc ate tgc gaa gtc tgg ccc ggc gca cgc ctt caa ate gca 979 
Ala Asp Arg lie Cys Glu Val Trp Pro Gly Ala Arg Leu Gin lie Ala 
280 285 290 

gaa gga gca ggt cat atg ctt ccg ctt gaa gcg cca gga ate etc aat 1027 
Glu Gly Ala Gly His Met Leu Pro Leu Glu Ala Pro Gly lie Leu Asn 
295 300 305 

aat gcg ate ggc aac att ttg gac ggg ctg ggc tgaggaacct ggttcgggcg 1080 
Asn Ala lie Gly Asn lie Leu Asp Gly Leu Gly 
310 315 320 

tgg 1083 



<210> 446 
<211> 320 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 446 

Met Thr Pro Asn Gly Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala 

1.5 10 .15 

Phe Ser Lys Asn Arg Thr Pro Gly Leu Lys His Val Asp Arg His Thr 
20 25 30 

lie Val Asp Ser Asp Gly Leu Ser lie His Thr Tyr Met Val Gly His 
35 40 45 

Ala Glu Asn Ala Thr Ala Thr Val Val Phe lie His Gly Phe Thr Leu 
50 55 60 

Ala Ala Glu Val Tyr Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr 
65 70 75 80 

Pro Asn lie Lys Ser Val Leu lie Asp Ala Arg Gly His Gly Ala Thr 
85 90 95 

Gly Gin lie Arg Pro Glu Leu Cys Thr lie Glu Gly Thr Ala Asn Asp 
100 105 110 

Val Leu Ala Ala lie His Glu His Ala Pro Thr Gly Pro Leu lie Leu 
115 120 125 

Val Gly His Ser Leu Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg 
130 135 140 

Ala Asp His Ser Leu Arg Lys Arg lie Val Gly Met Val Leu Val Ala 
145 150 155 160 

Thr Ser lie Glu Ser Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala 
165 170 175 

Ser Pro Leu Ala Asp Asn lie Lys Asn Ala Val Glu Ala Ala Pro Asn 
180 185 190 
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Asp Ala Gin Lys Phe Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr 
195 200 205 

Leu Ala Thr Ala Val Phe Gin Arg Asp Thr Asn Asp Glu Val lie Asp 
210 215 220 

Phe His Ala Ala Met lie His Glu Thr Pro Leu Asp Thr Phe Val Gly 
225 230 235 240 

Phe Phe Asp Asp Leu Gin Glu His Asp Glu Leu Asp Ala Ala Pro Ala 
245 250 255 

Leu Glu Gly Leu Lys Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val 
260 265 270 

Thr Pro lie Ser Gin Ala Asp Arg lie Cys Glu Val Trp Pro Gly Ala 
275 280 285 

Arg Leu Gin lie Ala Glu Gly Ala Gly His Met Leu Pro Leu Glu Ala 
290 295 300 

Pro, Gly lie Leu Asn Asn Ala lie Gly Asn lie Leu Asp Gly Leu Gly 
305 310 315 320 



<210> 447 
<211> 922 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (922) 

<223> FRXA01466 

<400> 447 

aatccatgat cccaaactac ctcaaagcgc ttgtaggcta agacttatgg atacacaacg 60 

cggctcattg cggggaaaag ctcataaagc aaggctaaag atg acg cca aat ggt 115 

Met Thr Pro Asn Gly 
1 5 

cgc agg caa etc etc ctg gag cgt ggc gca gca ttt age aaa aac cgt 163 
Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala Phe Ser Lys Asn Arg 
10 15 20 

acc ccg ggt eta aaa cac gtc gac cgc cac acc ate gtg gac tec gac 211 
Thr Pro Gly Leu Lys His Val Asp Arg His Thr lie Val Asp Ser Asp 
25 30 35 

ggc etc age ate cac acg tac atg gtt ggc cat gee gaa aat gee acg 259 
Gly Leu Ser lie His Thr Tyr Met Val Gly His Ala Glu Asn Ala Thr 
40 45 50 

gca acg gtc gtg ttc ate cac ggc ttc acc etc gec gee gaa gtg tat 307 
Ala Thr Val Val Phe lie His Gly Phe Thr Leu Ala Ala Glu Val Tyr 
55 60 65 

tac atg cag gtc gac tac eta caa acc ttt tac cca aat att aaa age 355 
Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr Pro Asn lie Lys Ser 
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70 75 80 85 

gtg ctt ate gac gec cgc ggc cac ggc gec acc ggc cag ate cgc cca 403 
Val Leu lie Asp Ala Arg Gly His Gly Ala Thr Gly Gin lie Arg Pro 
90 95 100 

gag etc tgc acc ate gaa gga aca gcg aac gat gtt etc gca gee ate 451 
Glu Leu Cys Thr lie Glu Gly Thr Ala Asn Asp Val Leu Ala Ala lie 
105 110 115 

cac gaa cac gca ccg acc ggc ccg etc att ttg gtt ggg cat tec etc 499 
His Glu His Ala Pro Thr Gly Pro Leu lie Leu Val Gly His Ser Leu 
120 125 130 

QQC gga etc acg gca ctt aac ctg gtt aaa egg gca gat cac tea ctt 547 
Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg Ala Asp His Ser Leu 
135 140 145 

egg aag agg ate gtc ggc atg gtt eta gtc gee aca teg ate gaa tea 595 
Arg Lys Arg lie Val Gly Met Val Leu Val Ala Thr Ser lie Glu Ser 
150 155 160 165 

tta tec acc caa ggt eta cca caa gtc ctg gca tea ccc ctt gec gac 643 
Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala Ser Pro Leu Ala Asp 
170 175 180 

aac ate aaa aac gee gtc gaa gca gee ccc aac gat gec caa aaa ttc 691 
Asn lie Lys Asn Ala Val Glu Ala Ala Pro Asn Asp Ala Gin Lys Phe 
185 190 195 

cgc caa tac gec acc aca ttt eta gec ccc acc ctg gee acc gca gtc 739 
Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr Leu Ala Thr Ala Val 
200 205 210 

ttc caa cga gac aca aac gat gaa gtc ate gat ttc cac gee gee atg 787 
Phe Gin Arg Asp Thr Asn Asp Glu Val lie Asp Phe His Ala Ala Met 
215 220 225 

ate cac gaa acc ccc ttg gat acc ttc gtc ggt ttc ttc gac gac ctt 835 
lie His Glu Thr Pro Leu Asp Thr Phe Val Gly Phe Phe Asp Asp Leu 
230 235 240 245 

caa gaa cac gac gaa etc gat gee gca cca aca ttg gaa ggc etc aaa 883 
Gin Glu His Asp Glu Leu Asp Ala Ala Pro Thr Leu Glu Gly Leu Lys 
250 255 260 

ggc tac gtc ctt gee ggc gaa tta gat gat gtc acc cca 922 
Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val Thr Pro 
265 270 



<210> 448 
<211> 274 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 448 

Met Thr Pro Asn Gly Arg Arg Gin Leu Leu Leu Glu Arg Gly Ala Ala 
15 10 15 



Phe Ser Lys Asn Arg Thr Pro Gly Leu Lys His Val Asp Arg His Thr 
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20 25 30 

lie Val Asp Ser Asp Gly Leu Ser lie His Thr Tyr Met Val Gly His 
35 40 45 

Ala Glu Asn Ala Thr Ala Thr Val Val Phe lie His Gly Phe Thr Leu 
50 55 60 

Ala Ala Glu Val Tyr Tyr Met Gin Val Asp Tyr Leu Gin Thr Phe Tyr 
65 70 75 80 

Pro Asn lie Lys Ser Val Leu lie Asp Ala Arg Gly His Gly Ala Thr 
85 90 95 

Gly Gin lie Arg Pro Glu Leu Cys Thr lie Glu Gly Thr Ala Asn Asp 
100 105 110 

Val Leu Ala Ala lie His Glu His Ala Pro Thr Gly Pro Leu lie Leu 
115 120 125 

Val Gly His Ser Leu Gly Gly Leu Thr Ala Leu Asn Leu Val Lys Arg 
130 135 140 

Ala Asp His Ser Leu Arg Lys Arg lie Val Gly Met Val Leu Val Ala 
145 150 155 160 

Thr Ser lie Glu Ser Leu Ser Thr Gin Gly Leu Pro Gin Val Leu Ala 
165 170 175 

Ser Pro Leu Ala Asp Asn lie Lys Asn Ala Val Glu Ala Ala Pro Asn 
180 185 190 

Asp Ala Gin Lys Phe Arg Gin Tyr Ala Thr Thr Phe Leu Ala Pro Thr 
195 200 205 

Leu Ala Thr Ala Val Phe Gin Arg Asp Thr Asn Asp Glu Val lie Asp 
210 215 220 

Phe His Ala Ala Met lie His Glu Thr Pro Leu Asp Thr Phe Val Gly 
225 230 235 240 

Phe Phe Asp Asp Leu Gin Glu His Asp Glu Leu Asp Ala Ala Pro Thr 
245 250 255 

Leu Glu Gly Leu Lys Gly Tyr Val Leu Ala Gly Glu Leu Asp Asp Val 
260 265 270 

Thr Pro 



<210> 449 
<211> 766 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> RXN03036 
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<400> 449 

tagaaaaatc tacccagtaa gcattcagga accattcaga atcttttctt agcatgtctc 60 

tatcagcgta aacgtccgaa catgaaaggc tagaaaagcc atg get gag cag ttg 115 

Met Ala Glu Gin Leu 
1 5 

cgt caa ttt gaa ggc agg gtc etc cct aat caa tec gag gac ttg gaa 163 
Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin Ser Glu Asp Leu Glu 
10 15 20 

gat cag ggt ttg gga ttt gac ctg gga ace gtt ttc tec cgc agg aag 211 
Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val Phe Ser Arg Arg Lys 
25 30 35 

gtt ttg gga ttc ate ggt gtt ggt gga gca ggt gtg gca ctt get get 2 59 
Val Leu Gly Phe lie Gly Val Gly Gly Ala Gly Val Ala Leu Ala Ala 
40 45 50 

tgt tea cct tct ggt tct tec gcg gca teg age ace tea age gcg tec 307 
Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser Thr Ser Ser Ala Ser 
55 60 65 

age age gca get gca ace ace agt gca gca gca gag act ttg act gag 355 
Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala Glu Thr Leu Thr Glu 
70 75 80 85 

atg aag teg gag act get ggt ccg tac. ccg ggc gat ggt teg aat ggt 403 
Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly Asp Gly Ser Asn Gly 
90 95 100 

ccg gat gtg ttg gag gtc tec ggt gtg gag cgc cag gac ate acc aag 451 
Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg Gin Asp lie Thr Lys 
105 110 115 

teg att gat tct gac acc gtg gca gag ggc gta cct ctg acg ttg act 499 
Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val Pro Leu Thr Leu Thr 
120 125 130 

atg acc att ttg gac atg aac aac aac aat cag cca atg gag ggt get 547 
Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin Pro Met Glu Gly Ala 
135 140 145 

gcg gtg tac gtg tgg cac tgt gat gcg ccg ggt cga tat teg atg tac 595 
Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly Arg Tyr Ser Met Tyr 
150 155 160 165 

gac tct gag ctg gaa gat gag acc tat tta cgc ggt gtg cag att acc 643 
Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg Gly Val Gin lie Thr 
170 175 180 

gat aag tat ggc cag gtc acg ttc gat acc att ttc cct ggt tgt tat 691 
Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr He Phe Pro Gly Cys Tyr 
185 190 195 

gcg ggc cgt tgg gtg cat att cat ttc gag gtg ttc ccg gat cga gac 739 
Ala Gly Arg Trp Val His He His Phe Glu Val Phe Pro Asp Arg Asp 
200 205 210 



age ate acg gat tec acg aac aac att 
Ser He Thr Asp Ser Thr Asn Asn He 



766 
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215 220 



<210> 450 
<211> 222 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 450 

Met Ala Glu Gin Leu Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin 
15 10 15 

Ser Glu Asp Leu Glu Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val 
20 25 30 

Phe Ser Arg Arg Lys Val Leu Gly Phe lie Gly Val Gly Gly Ala Gly 
35 40 45 

Val Ala Leu Ala Ala Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser 
50 55 60 

Thr Ser Ser Ala Ser Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala 
65 70 75 80 

Glu Thr Leu Thr Glu Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly 
85 90 95 

Asp Gly Ser Asn Gly Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg 
100 105 110 

Gin Asp lie Thr Lys Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val 
115 120 125 

Pro Leu Thr Leu Thr Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin 
130 135 140 

Pro Met Glu Gly Ala Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly 
145 150 155 160 

Arg Tyr Ser' Met Tyr Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg 
165 170 175 

Gly Val Gin lie Thr Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr lie 
180 185 190 

Phe Pro Gly Cys Tyr Ala Gly Arg Trp Val His lie His Phe Glu Val 
195 200 205 

Phe Pro Asp Arg Asp Ser lie Thr Asp Ser Thr Asn Asn lie 
210 215 220 



<210> 451 
<211> 766 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (766) 

<223> FRXA02895 
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<400> 451 

tagaaaaatc tacccagtaa gcattcagga accattcaga atcttttctt agcatgtctc 60 

tatcagcgta aacgtccgaa catgaaaggc tagaaaagcc atg get gag cag ttg 115 

Met Ala Glu Gin Leu 

1 5 

cgt caa ttt gaa ggc agg gtc etc cct aat caa tec gag gac ttg gaa 163 

Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin Ser Glu Asp Leu Glu 

10 15 20 

gat cag ggt ttg gga ttt gac ctg gga ace gtt ttc tec cgc agg aag 211 
Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val Phe Ser Arg Arg Lys 
25 30 35 

gtt ttg gga ttc ate ggt gtt ggt gga gca ggt gtg gca ctt get get 259 
Val Leu Gly Phe lie Gly Val Gly Gly Ala Gly Val Ala Leu Ala Ala 
40 45 50 

tgt tea cct tct ggt tct tec gcg gca teg age ace tea age gcg tec 307 
Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser Thr Ser Ser Ala Ser 
55 60 65 

age age gca get gca ace ace agt gca gca gca gag act ttg act gag 355 
Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala Glu Thr Leu Thr Glu 
70 75 80 85 

atg aag teg gag act get ggt ccg tac ccg ggc gat ggt teg aat ggt 403 
Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly Asp Gly Ser Asn Gly 
90 95 100 

ccg gat gtg ttg gag gtc tec ggt gtg gag cgc cag gac ate ace aag 451 
Pro Asp Val Leu Glu Val Ser Gly Val Glu Arg Gin Asp lie Thr Lys 
105 110 115 

teg att gat tct gac ace gtg gca gag ggc gta cct ctg acg ttg act 499 
Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val Pro Leu Thr Leu Thr 
120 125 130 

atg ace att ttg gac atg aac aac aac aat cag cca atg gag ggt get 547 
Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin Pro Met Glu Gly Ala 
135 140 145 

gcg gtg tac gtg tgg cac tgt gat gcg ccg ggt cga tat teg atg tac 595 
Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly Arg Tyr Ser Met Tyr 
150 155 160 165 

gac tct gag ctg gaa gat gag ace tat tta cgc ggt gtg cag att ace 643 
Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg Gly Val Gin lie Thr 
170 175 180 

gat aag tat ggc cag gtc acg ttc gat ace att ttc cct ggt tgt tat 691 
Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr lie Phe Pro Gly Cys Tyr 
185 190 195 

gcg ggc cgt tgg gtg cat att cat ttc gag gtg ttc ccg gat cga gac 739 
Ala Gly Arg Trp Val His lie His Phe Glu Val Phe Pro Asp Arg Asp 
200 205 210 



age ate acg gat tec acg aac aac att 



766 
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Ser lie Thr Asp Ser Thr Asn Asn lie 
215 220 



<210> 452 
<211> 222 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 452 

Met Ala Glu Gin Leu Arg Gin Phe Glu Gly Arg Val Leu Pro Asn Gin 
15 10 15 

Ser Glu Asp Leu Glu Asp Gin Gly Leu Gly Phe Asp Leu Gly Thr Val 
20 25 30 

Phe Ser Arg Arg Lys Val Leu Gly Phe lie Gly Val Gly Gly Ala Gly 
35 40 45 

Val Ala Leu Ala Ala Cys Ser Pro Ser Gly Ser Ser Ala Ala Ser Ser 
50 55 60 

Thr Ser Ser Ala Ser Ser Ser Ala Ala Ala Thr Thr Ser Ala Ala Ala 
65 70 75 80 

Glu Thr Leu Thr Glu Met Lys Ser Glu Thr Ala Gly Pro Tyr Pro Gly 
85 90 95 

Asp Gly Ser Asn Gly Pro Asp Val Leu Glu Val Ser^Gly Val Glu Arg 
100 105 110 

Gin Asp lie Thr Lys Ser lie Asp Ser Asp Thr Val Ala Glu Gly Val 
115 120 125 

Pro Leu Thr Leu Thr Met Thr lie Leu Asp Met Asn Asn Asn Asn Gin 
130 135 140 

Pro Met Glu Gly Ala Ala Val Tyr Val Trp His Cys Asp Ala Pro Gly 
145 150 155 160 

Arg Tyr Ser Met Tyr Asp Ser Glu Leu Glu Asp Glu Thr Tyr Leu Arg 
165 170 175 

Gly Val Gin lie Thr Asp Lys Tyr Gly Gin Val Thr Phe Asp Thr lie 
180 185 190 

Phe Pro Gly Cys Tyr Ala Gly Arg Trp Val His lie His Phe Glu Val 
195 200 205 

Phe Pro Asp Arg Asp Ser lie Thr Asp Ser Thr Asn Asn lie 
210 215 220 



<210> 453 
<211> 1026 
<212> DNA 

<213> Corynebacterium glutamic urn 

<220> 
<221> CDS 

<222> (101) . . (1003) 
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<223> RXA02449 
<400> 453 

acctcagcag attgctcgaa gcagcactca acggtgagga tccggcagtt cttagcgcag 60 

tactcagtaa ctaacccggc gatttttcaa ggagaaaatc atg aca acc acc acc 115 

Met Thr Thr Thr Thr 

1 5 

gca gac cac aac ate age gcg cag caa aag get gtt gaa gaa aat ctg 163 

Ala Asp His Asn lie Ser Ala Gin Gin Lys Ala Val Glu Glu Asn Leu 
10 15 20 

gtg aac cgt gtc etc caa tct ttt gat gcg tgt gaa aac ccg cgc etc 211 

Val Asn Arg Val Leu Gin Ser Phe Asp Ala Cys Glu Asn Pro Arg Leu 
25 30 . 35 

aag cag ctg atg gaa teg ctg gtt gtg cat ctg cac gat ttc ate egg 259 

Lys Gin Leu Met Glu Ser Leu Val Val His Leu His Asp Phe lie Arg 
40 45 50 

gat gtg cgc etc acc gag gat gag tgg aat tac gee att gat ttc etc 3 07 

Asp Val Arg Leu Thr Glu Asp Glu Trp Asn Tyr Ala lie Asp Phe Leu 
55 60 65 

aca gcg gtt ggc cac att act gat gac aag cgc caa gag ttt gtg ttg 355 

Thr Ala Val Gly His lie Thr Asp Asp Lys Arg Gin Glu Phe Val Leu 

70 .75 80 85 

ctt tec gat acc ttg ggc gee teg atg cag acc ate gcg gtg aac aac 403 

Leu Ser Asp Thr Leu Gly Ala Ser Met Gin Thr lie Ala Val Asn Asn 
90 95 100 

gaa gcg tat gaa aac tea acg gaa get aca gtc ttt ggt cca ttc ttc 451 

Glu Ala Tyr Glu Asn Ser Thr Glu Ala Thr Val Phe Gly Pro Phe Phe 
105 110 115 

etc gat gac get cct gag gtt gag ctg ggt gga gat ate gee ggc ggc 499 

Leu Asp Asp Ala Pro Glu Val Glu Leu Gly Gly Asp lie Ala Gly Gly 
120 125 130 

gee cag ggg cag gca gcg tgg att gaa gga acc gtc acc gac act gaa 547 

Ala Gin Gly Gin Ala Ala Trp lie Glu Gly Thr Val Thr Asp Thr Glu 
135 140 145 

ggc aat ccc gtt ccg aat get cgt ate gag gtg tgg gag tgc gat gaa 595 

Gly Asn Pro Val Pro Asn Ala Arg lie Glu Val Trp Glu Cys Asp Glu 

150 155 160 165 

gat gga etc tac gat gtc caa tat gee gat gag cgc atg gcg ggt cgc 643 

Asp Gly Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Met Ala Gly Arg 
170 175 180 

gcg tat atg cac acc gac gee aat ggc gat tac cgc ttc tgg ggt ctg 691 

Ala Tyr Met His Thr Asp Ala Asn Gly Asp Tyr Arg Phe Trp Gly Leu 
185 190 195 

act ccg gtt cct tat cca ate ccc cac gat ggc ccc gtg ggc aac atg 739 

Thr Pro Val Pro Tyr Pro lie Pro His Asp Gly Pro Val Gly Asn Met 
200 205 210 
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etc aag gcg gtt ggt cgt teg ccg gtg cgc tgc gec cac ctt cac ttc 787 
Leu Lys Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe 
215 220 225 

atg gtg acc get cct gaa ttg cgc acc ttg gtc act cac att ttc gtt 835 
Met Val Thr Ala Pro Glu Leu Arg Thr Leu Val Thr His lie Phe Val 
230 235 240 245 

gag ggt gat ccg cag eta gaa ate ggc gat tec gtc ttc ggg gtc aag ' 883 
Glu Gly Asp Pro Gin Leu Glu lie Gly Asp Ser Val Phe Gly Val Lys 
250 255 260 

gac teg ttg ate aag aag ttt gag gag cag gcg cca ggc act cct acc 931 
Asp Ser Leu lie Lys Lys Phe Glu Glu Gin Ala Pro Gly Thr Pro Thr 
265 270 275 

cca gat ggt egg gat etc ggc gat cag acg tgg gcg cgc acg cgc ttc 979 
Pro Asp Gly Arg Asp Leu Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe 
280 285 290 

gac ate gtg etc gcg ccg ggc gcg taggatttcg cttttcgacg caa 1026 
Asp lie Val Leu Ala Pro Gly Ala 
295 300 



<210> 454 
<211> 301 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 454 

Met Thr Thr Thr Thr Ala Asp His Asn lie Ser Ala Gin Gin -Lys Ala 
15 10 15 

Val Glu Glu Asn Leu Val Asn Arg Val Leu Gin Ser Phe Asp Ala Cys 
20 25 30 

Glu Asn Pro Arg Leu Lys Gin Leu Met Glu Ser Leu Val Val His Leu 
35 40 45 

His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Asp Glu Trp Asn Tyr 
50 55 60 

Ala lie Asp Phe Leu Thr Ala Val Gly His lie Thr Asp Asp Lys Arg 
65 70 75 80 

Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala Ser Met Gin Thr 
85 90 95 

lie Ala Val Asn Asn Glu Ala Tyr Glu Asn Ser Thr Glu Ala Thr Val 
100 105 110 

Phe Gly Pro Phe Phe Leu Asp Asp Ala Pro Glu Val Glu Leu Gly Gly 
115 120 125 

Asp lie Ala Gly Gly Ala Gin Gly Gin Ala Ala Trp lie Glu Gly Thr 
130 135 140 

Val Thr Asp Thr Glu Gly Asn Pro Val Pro Asn Ala Arg lie Glu Val 
145 150 155 160 
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Trp Glu Cys Asp 



Arg Met Ala Gly 
180 

Arg Phe Trp Gly 
195 

Pro Val Gly Asn 
210 

Ala His Leu His 
225 

Thr His lie Phe 



Val Phe Gly Val 
260 

Pro Gly Thr Pro 
275 

Ala Arg Thr Arg 
290 



Glu Asp Gly Leu 
165 

Arg Ala Tyr Met 



Leu Thr Pro Val 
200 

Met Leu Lys Ala 
215 

Phe Met Val Thr 
230 

Val Glu Gly Asp 
245 

Lys Asp Ser Leu 



Thr Pro Asp Gly 
280 

Phe Asp lie Val 
295 



Tyr Asp Val Gin 
170 

His Thr Asp Ala 
185 

Pro Tyr Pro lie 



Val Gly Arg Ser 
220 

Ala Pro Glu Leu 
235 

Pro Gin Leu Glu 
250 

lie Lys Lys Phe 
265 

Arg Asp Leu Gly 



Leu Ala Pro Gly 
300 



Tyr Ala Asp Glu 
175 

Asn Gly Asp Tyr 
190 

Pro His Asp Gly 
205 

Pro Val Arg Cys 



Arg Thr Leu Val 
240 

lie Gly Asp Ser 
255 

Glu Glu Gin Ala 
270 

Asp Gin Thr Trp 
285 

Ala 



<210> 455 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> RXN00178 

<400> 455 

gcgaataatc cacggacggt cacagaagaa aacctcactg cgctgcttac cacagcgctc 6 0 

aacggcgacg atccagcaac tttgaattaa ggagaccaac atg act att tea gca 115 

Met Thr lie Ser Ala 
1 5 

caa cag caa gca gtg gaa gaa gac ctt gta gag cgc gta etc gca tct 163 
Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu Arg Val Leu Ala Ser 
10 15 20 

ttt gat teg tgt gaa aac cct cgc etc aaa eta gtg atg aaa tec ctg 211 
Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu Val Met Lys Ser Leu 
25 30 35 

act gtg cat etc cat gat ttc ate cgc gat gtt cga etc act gaa gaa 259 
Thr Val His Leu His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Glu 
40 45 50 

gag tgg aac tac gec att gat ttc etc ace aag gtt ggg cat ate ace 3 07 
Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys Val Gly His lie Thr 
55 60 65 
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gac gat aag cgc caa gaa ttc gtg ttg etc tct gac acc ttg ggt gca 355 
Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala 
70 75 80 85 

tec atg cag acc ate get gtt aat aac gaa gca tat gaa gac get acc 403 
Ser Met Gin Thr lie Ala Val Asn Asn Glu Ala Tyr Glu Asp Ala Thr 
90 95 100 

gaa gca aca gtc ttt ggc ccc ttc ttt gtc gat gat gcg cca ctg gtc 451 
Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp Asp Ala Pro Leu Val 
105 110 115 

caa aac gga gat gac att gec ttt ggc gca gtc ggc cag ccg gca tgg 499 
Gin Asn Gly Asp Asp lie Ala Phe Gly Ala Val Gly Gin Pro Ala Trp 
120 125 130 

gtg gag gga acg gtc aaa gac act gaa gga aac ccc att ccc aat gca 547 
Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn Pro lie Pro Asn Ala 
135 140 145 

cgc att gaa gta tgg gaa tgc gat gaa gat gga ctt tat gat gtg caa 595 
Arg lie Glu Val Trp Glu Cys Asp Glu Asp Gly Leu Tyr Asp Val Gin 
150 155 160 165 

tac gec gat gag cgc agt get gga cgc gca cac ctg tat tea gat gaa 643 
Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His Leu Tyr Ser Asp Glu 
170 175 180 

aac ggc gaa tac cac -ttc-- tgg- gga- eta act .ccc gtg cca tat ccc ate 691 * 
Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro Val Pro Tyr Pro lie 
185 190 195 

cca cac gat ggt cca gta gga caa atg etc caa gca gtt ggt cgt tec 739 
Pro His Asp Gly Pro Val Gly Gin Met Leu Gin Ala Val Gly Arg Ser 
200 205 210 

ccc gtt cgt tgc gcg cac eta cac ttc atg gtg act gcg cca gag aag 787 
Pro Val Arg Cys Ala His Leu His Phe Met Val Thr Ala Pro Glu Lys 
215 220 225 

cga acc ttg gta acc cat ate ttc gtt gag ggc gat ccg cag eta gag 835 
Arg Thr Leu Val Thr His lie Phe Val Glu Gly Asp Pro Gin Leu Glu 
230 235 240 245 

ate ggc gat tec gtg ttt ggc gtg aag gac tea ctg att aag aaa ttc 883 
lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser Leu lie Lys Lys Phe 
250 255 260 

gtt gag caa cct gca gga acc gca act cca gat ggt cgc gat gtg ggt 931 
Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp Gly Arg Asp Val Gly 
265 270 275 

gat caa acc tgg gca cgc aca cgt ttt gat att gtg etc gee ccc ggc 979 
Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie Val Leu Ala Pro Gly 
280 285 290 

aat gtc taagtagaag cagcaaaaaa cca 1008 
Asn Val 
295 
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<210> 456 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 456 

Met Thr lie Ser Ala Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu 
15 10 15 

Arg Val Leu Ala Ser Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu 
20 25 30 

Val Met Lys Ser Leu Thr Val His Leu His Asp Phe lie Arg Asp Val 
35 40 45 

Arg Leu Thr Glu Glu Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys 
50 55 60 

Val Gly His lie Thr Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser 
65 70 75 80 

Asp Thr Leu Gly Ala Ser Met Gin Thr lie Ala Val Asn Asn Glu Ala 
85 90 95 

Tyr Glu Asp Ala Thr Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp 
100 105 110 

Asp Ala Pro Leu Val Gin Asn Gly Asp Asp lie Ala Phe Gly Ala Val 
115 120 125 

Gly Gin Pro Ala Trp Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn 
130 135 140 

Pro lie Pro Asn Ala Arg lie Glu Val Trp Glu Cys Asp Glu Asp Gly 
145 150 155 160 

Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His 
165 170 175 

Leu Tyr Ser Asp Glu Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro 
180 185 190 

Val Pro Tyr Pro lie Pro His Asp Gly Pro Val Gly Gin Met Leu Gin 
195 200 205 

Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe Met Val 
210 215 220 

Thr Ala Pro Glu Lys Arg Thr Leu Val Thr His lie Phe Val Glu Gly 
225 230 235 240 

Asp Pro Gin Leu Glu lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser 
245 250 255 

Leu lie Lys Lys Phe Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp 
260 265 270 

Gly Arg Asp Val Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie 
275 280 285 



Val Leu Ala Pro Gly Asn Val 
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290 



295 



<210> 457 
<211> 1008 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (985) 

<223> FRXA00178 

<400> 457 

gcgaataatc cacggacggt cacagaagaa aacctcactg cgctgcttac cacagcgctc 60 



aacggcgacg atccagcaac tttgaattaa ggagaccaac atg act att tea gca 

Met Thr lie Ser Ala 
1 5 



115 



caa cag caa gca gtg gaa gaa gac ctt gta gag cgc gta etc gca tct 
Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu Arg Val Leu Ala Ser 
10 15 20 



163 



ttt gat teg tgt gaa aac cct cgc etc aaa eta gtg atg aaa tec ctg 
Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu Val Met Lys Ser Leu 
25 30 35 



211 



act gtg cat etc cat gat— ttc ate- cgc -gat gtt cga etc act gaa gaa 
Thr Val His Leu His Asp Phe lie Arg Asp Val Arg Leu Thr Glu Glu 
40 45 50 



259 



gag tgg aac tac gee att gat ttc etc ace aag gtt ggg cat ate acc 
Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys Val Gly His lie Thr 
55 60 65 



307 



gac gat aag cgc caa gaa ttc gtg ttg etc tct gac acc ttg ggt gca 
Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser Asp Thr Leu Gly Ala 
70 75 80 85 



355 



tec atg cag acc ate get gtt aat aac gaa gca tat gaa gac get acc 
Ser Met Gin Thr lie Ala Val Asn Asn Glu Ala Tyr Glu Asp Ala Thr 
90 95 100 



403 



gaa gca aca gtc ttt ggc ccc ttc ttt gtc gat gat gcg cca ctg gtc 
Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp Asp Ala Pro Leu Val 
105 110 115 



451 



caa aac gga gat gac att gee ttt ggc gca gtc ggc cag ccg gca tgg 
Gin Asn Gly Asp Asp lie Ala Phe Gly Ala Val Gly Gin Pro Ala Trp 
120 125 130 



499 



gtg gag gga acg gtc aaa gac act gaa gga aac ccc att ccc aat gca 
Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn Pro lie Pro Asn Ala 
135 140 145 



547 



cgc att gaa gta tgg gaa tgc gat gaa gat gga ctt tat gat gtg caa 
Arg lie Glu Val Trp Glu Cys Asp Glu Asp Gly Leu Tyr Asp Val Gin 
150 155 160 165 



595 



tac gee gat gag cgc agt get gga cgc gca cac ctg tat tea gat gaa 



643 



BGM32CP 



649 



Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His Leu Tyr Ser Asp Glu 

170 175 180 

aac ggc gaa tac cac ttc tgg gga eta act ccc gtg cca tat ccc ate 

Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro Val Pro Tyr Pro lie 
185 190 195 

cca cac gat ggt cca gta gga caa atg etc caa gca gtt ggt cgt tec 

Pro His Asp Gly Pro Val Gly Gin Met Leu Gin Ala Val Gly Arg Ser 
200 205 210 

ccc gtt cgt tgc gcg cac eta cac ttc atg gtg act gcg cca gag aag 

Pro Val Arg Cys Ala His Leu His Phe Met Val Thr Ala Pro Glu Lys 
215 220 225 

cga acc ttg gta ace cat ate ttc gtt gag ggc gat ccg cag eta gag 

Arg Thr Leu Val Thr His lie Phe Val Glu Gly Asp Pro Gin Leu Glu 
230 235 240 245 

ate ggc gat tec gtg ttt ggc gtg aag gac tea ctg att aag aaa ttc 

lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser Leu lie Lys Lys Phe 

250 255 260 

gtt gag caa cct gca gga acc gca act cca gat ggt cgc gat gtg ggt 

Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp Gly Arg Asp Val Gly 
265 270 275 

gat caa acc tgg gca cgc aca cgt. ttt gat att gtg etc gee ccc ggc 

Asp Gin Thr Trp Ala .Ai*g«* Thr* A-rg* Phe ^Asp lie Val- ieianAla P-rovGly- 
280 285 290 

aat gtc taagtagaag cagcaaaaaa cca 
Asn Val 
295 



<210> 458 
<211> 295 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 458 

Met Thr lie Ser Ala Gin Gin Gin Ala Val Glu Glu Asp Leu Val Glu 
1.5 10 15 

Arg Val Leu Ala Ser Phe Asp Ser Cys Glu Asn Pro Arg Leu Lys Leu 
20 25 30 

Val Met Lys Ser Leu Thr Val His Leu His Asp Phe lie Arg Asp Val 
35 40 45 



Arg Leu Thr Glu Glu Glu Trp Asn Tyr Ala lie Asp Phe Leu Thr Lys 
50 55 60 

Val Gly His lie Thr Asp Asp Lys Arg Gin Glu Phe Val Leu Leu Ser 
65 70 75 80 

Asp Thr Leu Gly Ala Ser Met Gin Thr lie Ala Val Asn Asn Glu Ala 
85 90 95 



Tyr Glu Asp Ala Thr Glu Ala Thr Val Phe Gly Pro Phe Phe Val Asp 
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100 105 110 

Asp Ala Pro Leu Val Gin Asn Gly Asp Asp lie Ala Phe Gly Ala Val 
115 120 125 

Gly Gin Pro Ala Trp Val Glu Gly Thr Val Lys Asp Thr Glu Gly Asn 
130 135 140 

Pro lie Pro Asn Ala Arg lie Glu Val Trp Glu Cys Asp Glu Asp Gly 
145 150 155 160 

Leu Tyr Asp Val Gin Tyr Ala Asp Glu Arg Ser Ala Gly Arg Ala His 
165 170 175 

Leu Tyr Ser Asp Glu Asn Gly Glu Tyr His Phe Trp Gly Leu Thr Pro 
180 185 190 

Val Pro Tyr Pro lie Pro His Asp Gly Pro Val Gly Gin Met Leu Gin 
195 200 205 

Ala Val Gly Arg Ser Pro Val Arg Cys Ala His Leu His Phe Met Val 
210 215 220 

Thr Ala Pro Glu Lys Arg Thr Leu Val Thr His lie Phe Val Glu Gly 
225 230 235 240 

Asp Pro Gin Leu Glu lie Gly Asp Ser Val Phe Gly Val Lys Asp Ser 
245 250 255 
* ■ • •- *»>- . - - ■ . . - > • - * . 

Leu lie Lys Lys Phe Val Glu Gin Pro Ala Gly Thr Ala Thr Pro Asp 

260 265 270 

Gly Arg Asp Val Gly Asp Gin Thr Trp Ala Arg Thr Arg Phe Asp lie 
275 280 285 

Val Leu Ala Pro Gly Asn Val 
290 295 



<210> 459 
<211> 1407 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1384) 
<223> RXA02111 

<400> 459 

gcttgcggga acaccgcacc gcccacccaa actgttcaga ttccaaagat aaattctgac 60 

gctcattcca gcccaccgtt tagaagaaaa gaccccaatc atg acc acc tea ate 115 

Met Thr Thr Ser lie 
1 5 

acc cca tct gtc aac ctt gca ttg aaa aat gee aat age tgc aac agt 163 
Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala Asn Ser Cys Asn Ser 
10 15 20 

gaa etc aaa gac gga ccc tgg ttc etc gac cag ccc gga atg ccg gat 211 
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Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin Pro Gly Met Pro Asp 
25 30 35 

gtc tac ggc ccc ggc gcg tea caa aac gat ccg ate cct gcg cat get 259 

Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro lie Pro Ala His Ala 
40 45 50 

ccg cgc cag cag gtt etc ccc gag gag tac cag cgc gca agt gat gac 3 07 

Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin Arg Ala Ser Asp Asp 
55 60 65 

gaa ctg cat cgt agg ate egg gaa gcg aaa gac ace ctg ggt gac aaa 3 55 

Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp Thr Leu Gly Asp Lys 
70 75 80 85 

gtg gtt ate eta gga cac ttc tac cag cgc gat gaa gtt ate caa cac 403 

Val Val He Leu Gly His Phe Tyr Gin Arg Asp Glu Val He Gin His 

90 95 100 

gca gat ttt gtt ggt gac tct ttc caa ctt gee cgc get gec aaa ace 451 

Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala Arg Ala Ala Lys Thr 
105 110 115 

cga ccc gag gcg gaa gcg att gtg ttc tgc ggt gtg cac ttc atg get 499 

Arg Pro Glu Ala Glu Ala He Val Phe Cys Gly Val His Phe Met Ala 
120 125 130 

gaa ace get gat ctg tta tec acg gat gaa caa tea gtg ate etc ccc 547 

Glu Thr AlatrAsp—Leu. -Leu-.Ser >Th-r-*rAsp^Glu Gin Ser-Val HecLeu iPro . .,_v v>r * 

135 140 145 

aac ctt gee gca ggt tgc tec atg gca gac atg get gac ctt gat tec 595 

Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met Ala Asp Leu Asp Ser 

150 155 160 165 

gtc gaa gac tgc tgg gag caa etc acc tea att tat ggc gat gac ace 643 

Val Glu Asp Cys Trp Glu Gin Leu Thr Ser He Tyr Gly Asp Asp Thr 

170 175 180 

ctg ate cct gtg acc tac atg aat tec tct gca gcg etc aaa ggt ttc 691 

Leu He Pro Val Thr Tyr Met Asn Ser Ser Ala Ala Leu Lys Gly Phe 
185 190 195 

gtg ggt gag cac ggc gga att gta tgc acc tec tea aat gca cgt tec 739 

Val Gly Glu His Gly Gly He Val Cys Thr Ser Ser Asn Ala Arg Ser 
200 205 210 

gta ttg gag tgg gcg ttt gaa cgc ggc caa cga gtc ctg ttc ttc ccc 787 

Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg Val Leu Phe Phe Pro 
215 220 225 

gat cag cac ttg ggt cga aac acc gcg aaa gee atg ggc att ggg ate 835 

Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala Met Gly He Gly He 

230 235 240 245 

gat caa atg ccc ctg tgg aat ccc aac aaa cca ctg ggt ggc aac acc 883 

Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro Leu Gly Gly Asn Thr 

250 255 260 

gtt tec gag eta gaa aac gca aag gta ctg etc tgg cat ggt ttc tgc 931 

Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu Trp His Gly Phe Cys 
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265 270 275 

tct gta cac aag cgc ttt act gtc gag cag ate aac aaa gec cgc gec 979 

Ser Val His Lys Arg Phe Thr Val Glu Gin lie Asn Lys Ala Arg Ala 

280 285 290 

gag tac ccc gac gtt cac gtc ate gtg cac cct gaa tec ccc atg cca 1027 

Glu Tyr Pro Asp Val His Val lie Val His Pro Glu Ser Pro Met Pro 
295 300 305 

gtt gtt gac gee gec gac tea tec gga tec act gac ttc att gtg aaa 1075 

Val Val Asp Ala Ala Asp .Ser Ser Gly Ser Thr Asp Phe lie Val Lys 

310 315 320 325 

gec att caa gca gca ccg gca gga tct acc ttt gcg ate ggc ace gaa 1123 

Ala lie Gin Ala Ala Pro Ala Gly Ser Thr Phe Ala lie Gly Thr Glu 

330 335 340 

ate aac ttg gtt cag cgc ctg gca gee cag tac ccg cag - cac acc ate 1171 

lie Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr Pro Gin His Thr lie 

345 350 355 

ttc tgc etc gac cct gtc ate tgc cca tgc tec acc atg tat cgc att 1219 

Phe Cys Leu Asp Pro Val lie Cys Pro Cys Ser Thr Met Tyr Arg lie 

360 365 370 

cac cct ggt tac ctg gee tgg gca ctt gag gag ttg gtg get gga aac 1267 

His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu Leu Val Ala Gly Asn 

i 37 5 -* . ssp^r- **^.*3 ' 8;0 > j - >K*ar»*:z*^ ^- * m*QiB 5 . • 

gtg att aac cag att tct gtc tct gaa tec gtg gcg gca ccg gcg cga 1315 

Val lie Asn Gin lie Ser Val Ser Glu Ser Val Ala Ala Pro Ala Arg 

390 395 400 405 

gtc get ttg gaa agg atg eta tct gtt gtt cca gca get cct gtt act 1363 

Val Ala Leu Glu Arg Met Leu Ser Val Val Pro Ala Ala Pro Val Thr 

410 415 420 

cct age tec teg aag gat gcg taatttatga ctacccatat tga 1407 
Pro Ser Ser Ser Lys Asp Ala 
425 



<210> 460 
<211> 428 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 460 

Met Thr Thr Ser lie Thr Pro Ser Val Asn Leu Ala Leu Lys Asn Ala 
15 10 15 

Asn Ser Cys Asn Ser Glu Leu Lys Asp Gly Pro Trp Phe Leu Asp Gin 
20 25 30 

Pro Gly Met Pro Asp Val Tyr Gly Pro Gly Ala Ser Gin Asn Asp Pro 
35 40 45 

lie Pro Ala His Ala Pro Arg Gin Gin Val Leu Pro Glu Glu Tyr Gin 
50 55 60 
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Arg Ala Ser Asp Asp Glu Leu His Arg Arg lie Arg Glu Ala Lys Asp 
65 70 75 80 

Thr Leu Gly Asp Lys Val Val lie Leu Gly His Phe Tyr Gin Arg Asp 
85 90 95 

Glu Val lie Gin His Ala Asp Phe Val Gly Asp Ser Phe Gin Leu Ala 
100 105 110 

Arg Ala Ala Lys Thr Arg Pro Glu Ala Glu Ala lie Val Phe Cys Gly 
115 120 125 

Val His Phe Met Ala Glu Thr Ala Asp Leu Leu Ser Thr Asp Glu Gin 
130 135 140 

Ser Val lie Leu Pro Asn Leu Ala Ala Gly Cys Ser Met Ala Asp Met 
145 150 155 160 

Ala Asp Leu Asp Ser Val Glu Asp Cys Trp Glu Gin Leu Thr Ser lie 
165 170 175 

Tyr Gly Asp Asp Thr Leu lie Pro Val Thr Tyr Met Asn Ser Ser Ala 
180 185 190 

Ala Leu Lys Gly Phe Val Gly Glu His Gly Gly lie Val Cys Thr Ser 
195 200 205 

Ser Asn Ala Arg Ser Val Leu Glu Trp Ala Phe Glu Arg Gly Gin Arg 
210 * -v«i.-*215 - ■ ?!>:- .22 0 * 

Val Leu Phe Phe Pro Asp Gin His Leu Gly Arg Asn Thr Ala Lys Ala 
225 230 235 240 

Met Gly lie Gly lie Asp Gin Met Pro Leu Trp Asn Pro Asn Lys Pro 
245 250 255 

Leu Gly Gly Asn Thr Val Ser Glu Leu Glu Asn Ala Lys Val Leu Leu 
260 265 270 

Trp His Gly Phe Cys Ser Val His Lys Arg Phe Thr Val Glu Gin He 
275 280 285 

Asn Lys Ala Arg Ala -Glu Tyr Pro Asp Val His Val He Val His Pro 
290 295 300 

Glu Ser Pro Met Pro Val Val Asp Ala Ala Asp Ser Ser Gly Ser Thr 
305 310 315 320 

Asp Phe He Val Lys Ala He Gin Ala Ala Pro Ala Gly Ser Thr Phe 
325 330 335 

Ala He Gly Thr Glu He Asn Leu Val Gin Arg Leu Ala Ala Gin Tyr 
340 345 350 

Pro Gin His Thr He Phe Cys Leu Asp Pro Val He Cys Pro Cys Ser 
355 3*60 365 

Thr Met Tyr Arg He His Pro Gly Tyr Leu Ala Trp Ala Leu Glu Glu 
370 375 380 



Leu Val Ala Gly Asn Val He Asn Gin He Ser Val Ser Glu Ser Val 
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385 390 395 400 

Ala Ala Pro Ala Arg Val Ala Leu Glu Arg Met Leu Ser Val Val Pro 
405 410 415 

Ala Ala Pro Val Thr Pro Ser Ser Ser Lys Asp Ala 
420 425 



<210> 461 
<211> 951 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (928) 

<223> RXA00644 

<400> 461 

ttgtcgacgc cgtctcccag aatgatctcg agaccgcgag aacaatcatt cgtgaacacg 60 

cggagcacgg cattgacact atggttaagg ccctcgagaa atg age gcg cca gta 115 

Met Ser Ala Pro Val 
1 5 

gga caa ggc ate gaa ggt cgc ccc act cac gtc acc ccg gaa cgc ttc 163 
Gly Gin Gly lie Glu Gly Arg Pro Thr His Val Thr Pro Glu Arg Phe 
^1*0: % 15 . . 20 

ttt ggc cag ggt gtt gtg gtt acc gga gcg get caa ggc ate ggc atg 211 
Phe Gly Gin Gly Val Val Val Thr Gly Ala Ala Gin Gly lie Gly Met 
25 30 35 

gca gtg gca cac cgc ate gca tat gag gat ggc aac eta gtg ttg gtg 2 59 
Ala Val Ala His Arg lie Ala Tyr Glu Asp Gly Asn Leu Val Leu Val 
40 45 50 

gac cgt tec ccg ctg gtg cat gaa gtt gec gaa gag ctg cgt aaa gca 3 07 
Asp Arg Ser Pro Leu Val His Glu Val Ala Glu Glu Leu Arg Lys Ala 
55 60 65 

ggc gec gga acg gtg gat tct ttc ate gee gat ctg gaa acc ttt gaa 355 
Gly Ala Gly Thr Val Asp Ser Phe lie Ala Asp Leu Glu Thr Phe Glu 
70 75 80 85 

ggc gca act gat get ttg gaa ttt gec ggg cag aag ttg aag aac ctt 403 
Gly Ala Thr Asp Ala Leu Glu Phe Ala Gly Gin Lys Leu Lys Asn Leu 
90 95 100 

gat gtg gtg ate aac aac gtt ggt ggc acc ate tgg gcg aag cct tat 451 
Asp Val Val lie Asn Asn Val Gly Gly Thr lie Trp Ala Lys Pro Tyr 
105 110 115 

cag gaa tac tct gag gaa gag ate cgc aag gaa ate aac cga age etc 499 
Gin Glu Tyr Ser Glu Glu Glu lie Arg Lys Glu lie Asn Arg Ser Leu 
120 125 130 

ttc ccc acc ttg tgg atg tgc egg gee gcg ttg cca att ctg ate gga 547 
Phe Pro Thr Leu Trp Met Cys Arg Ala Ala Leu Pro lie Leu lie Gly 
135 140 145 
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aat ggt ggt gga acg ate gtt aat gtg tec tec ate gcg ace ggt ggt 595 
Asn Gly Gly Gly Thr lie Val Asn Val Ser Ser lie Ala Thr Gly Gly 
150 155 160 165 

ate aac cgt gtt cct tat get gca gca aag ggt ggc gtc aac ggc att 643 
lie Asn Arg Val Pro Tyr Ala Ala Ala Lys Gly Gly Val Asn Gly lie 
170 175 180 

gtt tct gee atg gee cgc gaa get gca ccg cat aat gtg cgc gtg gtg 691 
Val Ser Ala Met Ala Arg Glu Ala Ala Pro His Asn Val Arg Val Val 
185 190 195 

gca acg get ccc ggt ggc acg etc get ccg gaa cgt gec gtc aaa cga 739 
Ala Thr Ala Pro Gly Gly Thr Leu Ala Pro Glu Arg Ala Val Lys Arg 
200 205 210 

ggc cct ggg cca gag ggc gaa ttg gaa gaa aag tgg tat cag caa ate 7 87 
Gly Pro Gly Pro Glu Gly Glu Leu Glu Glu Lys Trp Tyr Gin Gin lie 
215 220 225 

gtt gat caa ace att gat tec agt ttg atg aag cgc tac ggc ace eta 835 
Val Asp Gin Thr lie Asp Ser Ser Leu Met Lys Arg Tyr Gly Thr Leu 
230 235 240 245 

gag gag cag gtc gcg ccg ate tgt ttc etc get tct gag gaa get tec 883 
Glu Glu Gin Val Ala Pro lie Cys Phe Leu Ala Ser Glu Glu Ala Ser 
250 255 260 

tac ate act gga tea gtc atg cca gtc ggt gga ggc gac cag gga 928 
Tyr lie Thr Gly Ser Val Met Pro Val Gly Gly Gly Asp Gin Gly 
265 270 275 

taacccttgg tcaatcttag gga 951 



<210> 462 
<211> 276 
<212> PRT 

<213> Corynebacterium glut ami cum 
<400> 462 

Met Ser Ala Pro Val Gly Gin Gly lie Glu Gly Arg Pro Thr His Val 
15 10 15 

Thr Pro Glu Arg Phe Phe Gly Gin Gly Val Val Val Thr Gly Ala Ala 
20 25 30 

Gin Gly lie Gly Met Ala Val Ala His Arg lie Ala Tyr Glu Asp Gly 
35 40 45 

Asn Leu Val Leu Val Asp Arg Ser Pro Leu Val His Glu Val Ala Glu 
50 55 60 

Glu Leu Arg Lys Ala Gly Ala Gly Thr Val Asp Ser Phe lie Ala Asp 
65 70 75 80 

Leu Glu Thr Phe Glu Gly Ala Thr Asp Ala Leu Glu Phe Ala Gly Gin 
85 90 95 



Lys Leu Lys Asn Leu Asp Val Val lie Asn Asn Val Gly Gly Thr lie 
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100 105 110 

Trp Ala Lys Pro Tyr Gin Glu Tyr Ser Glu Glu Glu lie Arg Lys Glu 
115 120 125 

lie Asn Arg Ser Leu Phe Pro Thr Leu Trp Met Cys Arg Ala Ala Leu 
130 135 140 

Pro lie Leu lie Gly Asn Gly Gly Gly Thr lie Val Asn Val Ser Ser 
145 150 155 160 

lie Ala Thr Gly Gly lie Asn Arg Val Pro Tyr Ala Ala Ala Lys Gly 
165 170 175 

Gly Val Asn Gly lie Val Ser Ala Met Ala Arg Glu Ala Ala Pro His 
180 185 190 

Asn Val Arg Val Val Ala Thr Ala Pro Gly Gly Thr Leu Ala Pro Glu 
195 200 205 

Arg Ala Val Lys Arg Gly Pro Gly Pro Glu Gly Glu Leu Glu Glu Lys 
210 215 220 

Trp Tyr Gin Gin lie Val Asp Gin Thr lie Asp Ser Ser Leu Met Lys 
225 230 235 240 

Arg Tyr Gly Thr Leu Glu Glu Gin Val Ala Pro lie Cys Phe Leu Ala 
245 250 255 

Ser Glu Glu Ala Ser Tyr lie Thr Gly Ser Val Met Pro Val Gly Gly 
260 265 270 

Gly Asp Gin Gly 
275 



<210> 463 
<211> 1191 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1168) 
<223> RXN00177 

<400> 463 

ctattccaca gcagtggacg ctgaacaact tcaaacacag attaagcagc tatcggatct 60 

acttcacctc aactcagttg tcggagcata ggagctaaaa atg tct tta cag ttc 115 

Met Ser Leu Gin Phe 
1 5 

gat cat gaa acc etc ggt caa cga gtt ctg ttc ggt tea ggt gag gcg 163 
Asp His Glu Thr Leu Gly Gin Arg Val Leu Phe Gly Ser Gly Glu Ala 
10 15 20 

gcg caa aat etc gec get gaa att age cga etc gat gec aaa aac gtc 211 
Ala Gin Asn Leu Ala Ala Glu lie Ser Arg Leu Asp Ala Lys Asn Val 
25 30 35 
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atg gtg gtt gcc ggt gat ttc gag ctt ccc atg gca egg caa gta gca 259 

Met Val Val Ala Gly Asp Phe Glu Leu Pro Met Ala Arg Gin Val Ala 

40 45 50 

gca gat att gat gtc aag gtg tgg cat tea aat gtc gtg atg cat gtg 307 

Ala Asp He Asp Val Lys Val Trp His Ser Asn Val Val Met His Val 
55 60 65 

ccc ate gaa aca gca gaa gaa gca cgc agt gtt gcg aaa gaa aac gac 3 55 

Pro He Glu Thr Ala Glu Glu Ala Arg Ser Val Ala Lys Glu Asn Asp 

70 75 80 85 

att gat gtt gtg gtg tgt gtg ggc ggt gga tec aca aca ggt eta get 403 

He Asp Val Val Val Cys Val Gly Gly Gly Ser Thr Thr Gly Leu Ala 

90 95 100 

aaa gcg att gcc atg ace acc gca ttg ccg ate att gcg gta ccc act 451 

Lys Ala He Ala Met Thr Thr Ala Leu Pro He He Ala Val Pro Thr 

105 110 115 

act tat gca ggt tct gaa gca aca aat gtg tgg gga ttg acc gaa gcc 499 

Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp Gly Leu Thr Glu Ala 

120 125 130 

gcg cgc aaa aca act ggt gtt gat aac aaa gtg ctg cca gtg aca gtt 547 

Ala Arg Lys Thr Thr Gly Val Asp Asn Lys Val Leu Pro Val Thr Val 
135 140 145 

ate tac gat tea gcg tta acc atg tct ttg .ccg gta gaa atg teg gtt 595 

He Tyr Asp Ser Ala Leu Thr Met Ser Leu Pro Val Glu Met Ser Val 

150 155 160 165 

get tct ggt etc aat ggt ttg get cac tgc att gat tct ttg tgg gga 643 

Ala Ser Gly Leu Asn Gly Leu Ala His Cys He Asp Ser Leu Trp Gly 

170 175 180 

ccg aag gcg gat ccc ate aat gcg get atg get get gag gga att cga 691 

Pro Lys Ala Asp Pro He Asn Ala Ala Met Ala Ala Glu Gly He Arg 

185 190 195 

gca ctt tct get ggc ctt ccc aag att gtg gca gat get cag gac gta 739 

Ala Leu Ser Ala Gly Leu Pro Lys lie Val Ala Asp Ala Gin Asp Val 

200 205 210 

gat ggt cgc gat gaa gcg etc tac ggt gcc tac ctg get gcg gtg tct 787 

Asp Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr Leu Ala Ala Val Ser 
215 220 225 

ttt gcc tct get ggc tct ggt etc cac cac aag ate tgc cac gtg ttg 835 

Phe Ala Ser Ala Gly Ser Gly Leu His His Lys He Cys His Val Leu 

230 235 240 245 

ggt gga act ttt aac ctt cca cac gcg caa acc cat gca aca gta ctg 883 

Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr His Ala Thr Val Leu 

250 255 260 

cct tat gtt ctt gcc ttc aac gcg cca tat gcg cca cag gca gaa caa 931 

Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu Gin 

265 270 275 

cgc gca gcg gca get ttc ggt tct gcg aca gca ctt gaa gga ttg caa 979 
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Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu Gin 
280 285 290 

cag ctg cgt gcc caa gtg gga gca cca cag cga eta tec gat tac gga 1027 
Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr Gly 
295 300 305 

ttc acc gca gca gga ate cca gag gca gtg gaa ate ate ttg gag aaa 1075 
Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu lie lie Leu Glu Lys 
310 315 320 325 

gta ccg gcg aat aat cca egg acg gtc aca gaa gaa aac etc act gcg ^1123 
Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr Ala 
330 335 340 

ctg ctt acc aca gcg etc aac ggc gac gat cca gca act ttg aat 1168 
Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 
345 350 355 

taaggagacc aacatgacta ttt 1191 



<210> 464 
<211> 356 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 464 

Met Ser , Leu Gin Phe AspHi-s Gl-u Thr Leu Gly Gin Arg Val Leu Phe 
15 10 15 



Gly Ser Gly Glu Ala Ala Gin Asn Leu Ala Ala Glu lie Ser Arg Leu 
20 25 30 

Asp Ala Lys Asn Val Met Val Val Ala Gly Asp Phe Glu Leu Pro Met 
35 40 45 

Ala Arg Gin Val Ala Ala Asp lie Asp Val Lys Val Trp His Ser Asn 
50 55 60 

Val Val Met His Val Pro lie Glu Thr Ala Glu Glu Ala Arg Ser Val 
65 70 75 80 

Ala Lys Glu Asn Asp lie Asp Val Val Val Cys Val Gly Gly Gly Ser 
85 90 95 

Thr Thr Gly Leu Ala Lys Ala lie Ala Met Thr Thr Ala Leu Pro lie 
100 105 110 

lie Ala Val Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp 
115 120 125 

Gly Leu Thr Glu Ala Ala Arg Lys Thr Thr Gly Val Asp Asn Lys Val 
130 135 140 

Leu Pro Val Thr Val lie Tyr Asp Ser Ala Leu Thr Met Ser Leu Pro 
145 150 155 160 

Val Glu Met Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His Cys lie 
165 170 175 



Si 
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Asp Ser Leu Trp Gly Pro Lys Ala Asp Pro lie Asn Ala Ala Met Ala 
180 185 190 

Ala Glu Gly lie Arg Ala Leu Ser Ala Gly Leu Pro Lys lie Val Ala 
195 200 205 

Asp Ala Gin Asp Val Asp Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr 
210 215 220 

Leu Ala Ala Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His His Lys 
225 230 235 240 

lie Cys His Val Leu Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr 
245 250 255 

His Ala Thr Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala 
260 265 270 

Pro Gin Ala Glu Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala 
275 280 285 

Leu Glu Gly Leu Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg 
290 295 300 

Leu Ser Asp Tyr Gly Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu 
305 310 315 320 

lie lie Leu Glu Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu 
3-2-5 . — 330 . 335 w . 

Glu Asn Leu Thr Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro 
340 345 350 

Ala Thr Leu Asn 
355 



<210> 465 
<211> 311 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (288) 
<223> FRXA00177 

<400> 465 

ctg cct tat gtt ctt gcc ttc aac gcg cca tat gcg cca cag gca gaa 48 

Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu 
15 10 15 

caa cgc gca gcg gca get ttc ggt tct gcg aca gca ctt gaa gga ttg 96 
Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu 
20 25 30 

caa cag ctg cgt gcc caa gtg gga gca cca cag cga eta tec gat tac 144 
Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr 
35 40 45 

gga ttc acc gca gca gga ate cca gag gca gtg gaa ate ate ttg gag 192 
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Gly Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu lie lie Leu Glu 
50 55 60 

aaa gta ccg gcg aat aat cca egg acg gtc aca gaa gaa aac etc act 240 
Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr 
65 70 75 80 

gcg ctg ctt ace aca gcg etc aac ggc gac gat cca gca act ttg aat 288 
Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 
85 90 95 

taaggagacc aacatgacta ttt * 311 



<210> 466 
<211> 96 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 466 

Leu Pro Tyr Val Leu Ala Phe Asn Ala Pro Tyr Ala Pro Gin Ala Glu 
15 10 15 

Gin Arg Ala Ala Ala Ala Phe Gly Ser Ala Thr Ala Leu Glu Gly Leu 
20 25 30 

Gin Gin Leu Arg Ala Gin Val Gly Ala Pro Gin Arg Leu Ser Asp Tyr 
35 40 45 

Gly Phe Thr Ala Ala Gly lie Pro Glu Ala Val Glu lie lie Leu Glu 
50 55 60 

Lys Val Pro Ala Asn Asn Pro Arg Thr Val Thr Glu Glu Asn Leu Thr 
65 70 75 80 

Ala Leu Leu Thr Thr Ala Leu Asn Gly Asp Asp Pro Ala Thr Leu Asn 
85 90 95 



<210> 467 
<211> 1212 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1189) 
<223> RXA02448 

<400> 467 

agcattcacc ggecagatet tcaagaaggc ttaaaccccc tccgatctct ttggctagca 60 

cctaacaaac caccacacct tttagaaagt gattctcget gtg aac aac tea etc 115 

Val Asn Asn Ser Leu 
1 5 

gca ttc aac cac gac ace etc cca cag aaa gtc atg ttt gga tat ggc 163 
Ala Phe Asn His Asp Thr Leu Pro Gin Lys Val Met Phe Gly Tyr Gly 
10 15 20 



aag tec agt gca ttc tta aag cag gaa gtt gaa cgc cgc ggc tea gee 



211 
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Lys Ser Ser Ala Phe Leu Lys Gin Glu Val Glu Arg Arg Gly Ser Ala 
25 30 35 

aag gtc atg gtc att gcg ggt gaa cga gaa atg teg ate gec cat aag 2 59 
Lys Val Met Val lie Ala Gly Glu Arg Glu Met Ser lie Ala His Lys 
40 45 50 

gtg gec tea gaa att gag gtg gcg ate tgg cac gac gaa gtt gtc atg 3 07 
Val Ala Ser Glu lie Glu Val Ala lie Trp His Asp Glu Val Val Met 
55 60 65 

cac gtg ccc ate gaa gta gec gaa cgt gcg cgt gca gtg gca ace gac 3 55 
His Val Pro lie Glu Val Ala Glu Arg Ala Arg Ala Val Ala Thr Asp 
70 75 80 85 

aat gag att gat ctg ctg gtg tgt gtt ggc ggc gga tec ace ata ggt 403 
Asn Glu lie Asp Leu Leu Val Cys Val Gly Gly Gly Ser Thr lie Gly 
90 95 100 

ttg gec aaa gca att gee atg acc act gec ctg ccc ate gtc gcg ate 451 
Leu Ala Lys Ala lie Ala Met Thr Thr Ala Leu Pro lie Val Ala lie 
105 110 115 

ccc acc acc tac gca gga teg gaa gca acc aac gtg tgg ggt ctg acg 499 
Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn Val Trp Gly Leu Thr 
120 125 130 

gaa gca gcg cgc aaa aca acc ggt gtt gat ctg aag gtg etc ccc gaa 547 
Glu Ala Ala Arg Lys Thr Thr Gly Val. Asp Leu Lys Val Leu Pro Glu 
135 140 145 

aca gtc att tac gat tec gaa etc acc atg teg ctt cca gtg gag atg 595 
Thr Val lie Tyr Asp Ser Glu Leu Thr Met Ser Leu Pro Val Glu Met 
150 155 160 165 

tec gtg gca tec gga etc aac ggc ctg gcg cac tgc att gat tct ttg 643 
Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His Cys lie Asp Ser Leu 
170 175 180 

tgg gga ccc aac gee gat ccc ate aac gca gtg ctt gca gee gaa gga 691 
Trp Gly Pro Asn Ala Asp Pro lie Asn Ala Val Leu Ala Ala Glu Gly 
185 190 195 

ate cgc gca etc aac cag gga ctg ccg aaa att gtt gcg aac ccg cac 739 
lie Arg Ala Leu Asn Gin Gly Leu Pro Lys lie Val Ala Asn Pro His 
200 205 210 

age ate gaa gga cgc gac gaa gee etc tac ggc gec tac etc gca gca 787 
Ser lie Glu Gly Arg Asp Glu Ala Leu Tyr Gly Ala Tyr Leu Ala Ala 
215 220 225 

gta tec ttc gee tec gca ggc tec gga eta cac cac aaa ate tgc cac 835 
Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His His Lys lie Cys His 
230 235 240 245 

acc ttg gga ggc acc ttc aac etc ccc cac gee caa acc cac gca acc 883 
Thr Leu Gly Gly Thr Phe Asn Leu Pro His Ala Gin Thr His Ala Thr 
250 255 260 



gtg ctg ccg tat gtt ttg gca ttc aac gca ggc gac gca cca gaa get 931 
Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Gly Asp Ala Pro Glu Ala 
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265 270 275 

gaa cgc cgc gca gcc gca gcc ttt gga act gac acc gca eta gaa ggc 979 
Glu Arg Arg Ala Ala Ala Ala Phe Gly Thr Asp Thr Ala Leu Glu Gly 
280 285 290 

ctg caa cgc etc cgc ttg tea gtc aac gca ccg aaa cga ctt tec gac 1027 
Leu Gin Arg Leu Arg Leu Ser Val Asn Ala Pro Lys Arg Leu Ser Asp 
295 300 305 

tac ggc ttc gag get tea gga att get gag gca gtg gac gtc acg ttg 1075 
Tyr Gly Phe Glu Ala Ser Gly lie Ala Glu Ala Val Asp Val Thr Leu 
310 315 320 325 

gag aaa gtt ccc gcc aac aat cct cgc cca gtg acc egg gaa aac etc 1123 
Glu Lys Val Pro Ala Asn Asn Pro Arg Pro Val Thr Arg Glu Asn Leu 
330 335 340 

age aga ttg etc gaa gca gca etc aac ggt gag gat ccg gca gtt ctt 1171 
Ser Arg Leu Leu Glu Ala Ala Leu Asn Gly Glu Asp Pro Ala Val Leu 
345 350 355 

age gca gta etc agt aac taacccggcg atttttcaag gag 1212 
Ser Ala Val Leu Ser Asn 
360 



<210> 468 

,<211> 363 . . 

<212> PRT 

<213> Corynebacterium glutamicum 
<400> 468 

Val Asn Asn Ser Leu Ala Phe Asn His Asp Thr Leu Pro Gin Lys Val 
15 10 15 

Met Phe Gly Tyr Gly Lys Ser Ser Ala Phe Leu Lys Gin Glu Val Glu 
20 25 30 

Arg Arg Gly Ser Ala Lys Val Met Val lie Ala Gly Glu Arg Glu Met 
35 40 45 

Ser lie Ala His Lys Val Ala Ser Glu He Glu Val Ala He Trp His 
50 55 60 

Asp Glu Val Val Met His Val Pro He Glu Val Ala Glu Arg Ala Arg 
65 70 75 80 

Ala Val Ala Thr Asp Asn Glu He Asp Leu Leu Val Cys Val Gly Gly 
85 90 95 

Gly Ser Thr He Gly Leu Ala Lys Ala He Ala Met Thr Thr Ala Leu 
100 105 110 

Pro He Val Ala He Pro Thr Thr Tyr Ala Gly Ser Glu Ala Thr Asn 
115 120 125 

Val Trp Gly Leu Thr Glu Ala Ala Arg Lys Thr Thr Gly Val Asp Leu 
130 135 140 



Lys Val Leu Pro Glu Thr Val He Tyr Asp Ser Glu Leu Thr Met Ser 
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145 150 155 160 

Leu Pro Val Glu Met Ser Val Ala Ser Gly Leu Asn Gly Leu Ala His 
165 170 175 

Cys lie Asp Ser Leu Trp Gly Pro Asn Ala Asp Pro lie Asn Ala Val 
180 185 190 

Leu Ala Ala Glu Gly lie Arg Ala Leu Asn Gin Gly Leu Pro Lys lie 
195 200 205 

Val Ala Asn Pro His Ser lie Glu Gly Arg Asp Glu Ala Leu Tyr Gly 
210 215 220 

Ala Tyr Leu Ala Ala Val Ser Phe Ala Ser Ala Gly Ser Gly Leu His 
225 230 235 240 

His Lys lie Cys His Thr Leu Gly Gly Thr Phe Asn Leu Pro His Ala 
245 250 255 

Gin Thr His Ala Thr Val Leu Pro Tyr Val Leu Ala Phe Asn Ala Gly 
260 265 270 

Asp Ala Pro Glu Ala Glu Arg Arg Ala Ala Ala Ala Phe Gly Thr Asp 
275 280 285 

Thr Ala Leu Glu Gly Leu Gin Arg Leu Arg Leu Ser Val Asn Ala Pro 
290 295 300 

Lys Arg Leu Ser Asp Tyr Gly Phe Glu Ala Ser Gly lie Ala Glu Ala 
305 310 315 320 

Val Asp Val Thr Leu Glu Lys Val Pro Ala Asn Asn Pro Arg Pro Val 
325 330 335 

Thr Arg Glu Asn Leu Ser Arg Leu Leu Glu Ala Ala Leu Asn Gly Glu 
340 345 350 

Asp Pro Ala Val Leu Ser Ala Val Leu Ser Asn 
355 360 



<210> 469 
<211> 1782 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1759) 
<223> RXA00048 

<400> 469 

gcgaaggcgt gggcataggg aaaaccttag ctgatctgcg gtgacttaaa tataaggggg 60 

tggaatgggg gtattgtaaa atctgaaccc ttgttcattt atg aat cat gat tea 115 

Met Asn His Asp Ser 
1 5 

gaa tgt gat eta gat aat gtt gtt cag ttc act att caa gaa ggg tta 163 
Glu Cys Asp Leu Asp Asn Val Val Gin Phe Thr lie Gin Glu Gly Leu 
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10 15 20 

gat ccc atg tea ccc aat aac ttc gat acc gat gtc tgc ate gtc ggt 211 

Asp Pro Met Ser Pro Asn Asn Phe Asp Thr Asp Val Cys lie Val Gly 
25 30 35 

gga ggt cct acc gga acg etc ctt gca gta ctg etc ggc caa aaa ggt 259 

Gly Gly Pro Thr Gly Thr Leu Leu Ala Val Leu Leu Gly Gin Lys Gly 
40 45 50 

cac cgc gtc acc ate ctg gaa aag tgg cca aca ttc tac gaa cga cct 307 

His Arg Val Thr lie Leu Glu Lys Trp Pro Thr Phe Tyr Glu Arg Pro 
55 60 65 

cgt gca gtc acc ttt gac cac gaa ate gca egg ate ctt gga tac att 355 

Arg Ala Val Thr Phe Asp His Glu lie Ala Arg lie Leu Gly Tyr lie 

70 75 80 85 

ggc att gat tct gaa aac gac gaa gee ate gat tac cac tec gac age 403 

Gly lie Asp Ser Glu Asn Asp Glu Ala lie Asp Tyr His Ser Asp Ser 
90 95 100 

tac gac tgg aag aac gca gcg ggg gag acg ctt ttg gaa gtc gat tgg 451 

Tyr Asp Trp Lys Asn Ala Ala Gly Glu Thr Leu Leu Glu Val Asp Trp 
105 110 115 

acc tec atg aca gat tec gga tgg cgc acc cga tac tgg ttc tac cag 499 

Thr Ser Met Thr Asp Ser Gly Trp Arg Thr Arg Tyr Trp Phe Tyr Gin 

12 Or- - - * — — 3-2 5***-^ 13 0 - 

cca gaa ctt gaa aag cgt ctg cgc gat ctg gee ctg acc atg gat ttt 547 

Pro Glu Leu Glu Lys Arg Leu Arg Asp Leu Ala Leu Thr Met Asp Phe 
135 140 145 

gta gat att cgc tgt ggc ttc acc get gtc gga ttg tec caa gat gaa 595 

Val Asp lie Arg Cys Gly Phe Thr Ala Val Gly Leu Ser Gin Asp Glu 

150 155 160 165 

aac tec gee ate att cac ggc att gtc act gat acc cca gag aac att 643 

Asn Ser Ala lie lie His Gly He Val Thr Asp Thr Pro Glu Asn He 
170 175 180 

cca gca gat get cag cgc gaa gat ate cga gcg aag tat gtc ate ggt 691 

Pro Ala Asp Ala Gin Arg Glu Asp lie Arg Ala Lys Tyr Val He Gly 
185 190 195 

gca gac gga get aac agt ttc gtg cgt aac tec ctt ggc tta gag atg 739 

Ala Asp Gly Ala Asn Ser Phe Val Arg Asn Ser Leu Gly Leu Glu Met 
200 205 210 

aat gat ctt gga tac ttc ttc gac tgg ctg ate ctg gac etc aag cca 787 

Asn Asp Leu Gly Tyr Phe Phe Asp Trp Leu He Leu Asp Leu Lys Pro 
215 220 225 

act cag gac att gac tac gga aca gat cac tgg caa ctg tgt gat ccc 835 

Thr Gin Asp He Asp Tyr Gly Thr Asp His Trp Gin Leu Cys Asp Pro 

230 235 240 245 

aag cgc cca acc acc ate gtt cct gga ggc ccc ggc cgc cga cgt tgg 883 

Lys Arg Pro Thr Thr He Val Pro Gly Gly Pro Gly Arg Arg Arg Trp 
250 255 260 
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gaa ttc atg gcg ctg cct ggt gaa gat etc aag gaa etc get tct gaa 931 
Glu Phe Met Ala Leu Pro Gly Glu Asp Leu Lys Glu Leu Ala Ser Glu 
265 270 275 

gaa age gcg tgg aat eta ctt gag cca tgg gat gtc aca cct ggc aag 97 9 
Glu Ser Ala Trp Asn Leu Leu Glu Pro Trp Asp Val Thr Pro Gly Lys 
280 285 290 

gec att etc gag cgc tec gca gtg tat cga ttc caa get cgc tgg gec 1027 
Ala lie Leu Glu Arg Ser Ala Val Tyr Arg Phe Gin Ala Arg Trp Ala 
295 300 305 

cag gaa tgg cgc tec gga aga get etc ate gca ggc gat gee get cac 1075 
Gin Glu Trp Arg Ser Gly Arg Ala Leu lie Ala Gly Asp Ala Ala His 
310 315 320 325 

etc atg cca cct ttc gca ggt gaa ggc atg tgc get ggc ctg aga gac 1123 
Leu Met Pro Pro Phe Ala Gly Glu Gly Met Cys Ala Gly Leu Arg Asp 
330 335 340 

tea ctg gcg ttg gca tgg cgt ctt gat ttg gtg ctg age gga aaa tea 1171 
Ser Leu Ala Leu Ala Trp Arg Leu Asp Leu Val Leu Ser Gly Lys Ser 
345 350 355 

gat gat gca ttg eta gac ace tac gga gaa gaa cgc cgc gaa cac gtc 1219 
Asp Asp Ala Leu Leu Asp Thr Tyr Gly Glu Glu Arg Arg Glu His Val 
360 365 370 

cac tac tac att gat ttc tec atg gac ctg ggc aat gtc ate tgc att 12 67 
His Tyr Tyr lie Asp Phe Ser Met Asp Leu Gly Asn Val He Cys He 
375 380 385 

act gat gaa gat gaa gca cgt ttg cgc gat gag cgc atg att aaa gag 1315 
Thr Asp Glu Asp Glu Ala Arg Leu Arg Asp Glu Arg Met He Lys Glu 
390 395 400 405 

ctt gaa gca caa gac ggg gtc cct gtt aat ace gat gtc gca cac ttg 1363 
Leu Glu Ala Gin Asp Gly Val Pro Val Asn Thr Asp Val Ala His Leu 
410 415 420 

gga ccg gga att tgg gat aaa gat tct tec cat ggt ggc gag eta gcg 1411 
Gly Pro Gly He Trp Asp Lys Asp Ser Ser His Gly Gly Glu Leu Ala 
425 430 435 

aag cag ggc ata gtg gaa tac caa ggt cga aag gcg cgt ttc gac gac 1459 
Lys Gin Gly He Val Glu Tyr Gin Gly Arg Lys Ala Arg Phe Asp Asp 
440 445 450 

gca gtc ggc cgt ggc tgg gca gtt tta ggc etc aac act gat cca cga 1507 
Ala Val Gly Arg Gly Trp Ala Val Leu Gly Leu Asn Thr Asp Pro Arg 
455 460 465 

gaa gtg ctt gat gag gat teg ctt gtg gca ctt gac gee ate ggt gca 1555 
Glu Val Leu Asp Glu Asp Ser Leu Val Ala Leu Asp Ala He Gly Ala 
470 475 480 485 

ate gtc gaa tea gta ggt gat gca act tec gca gtt tta gat gtt gaa 1603 
He Val Glu Ser Val Gly Asp Ala Thr Ser Ala Val Leu Asp Val Glu 
490 495 500 
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ggt ctt tac act cgc tgg etc aag gaa gec ggg gca aca ttt att att 1651 
Gly Leu Tyr Thr Arg Trp Leu Lys Glu Ala Gly Ala Thr Phe He He 
505 510 515 

acc cgc ccc gat ttc tac gtc tat tec aca gca gtg gac get gaa caa 1699 
Thr Arg Pro Asp Phe Tyr Val Tyr Ser Thr Ala Val Asp Ala Glu Gin 
520 525 530 

ctt caa aca cag att aag cag eta teg gat eta ctt cac etc aac tea 1747 
Leu Gin Thr Gin He Lys Gin Leu Ser Asp Leu Leu His Leu Asn Ser 
535 540 545 

gtt gtc gga gca taggagctaa aaatgtcttt aca 1782 

Val Val Gly Ala 

550 



<210> 470 
<211> 553 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 470 

Met Asn His Asp Ser Glu Cys Asp Leu Asp Asn Val Val Gin Phe Thr 
15 10 15 

He Gin Glu Gly Leu Asp Pro Met Ser Pro Asn Asn Phe Asp Thr Asp 
20 25 30 

Val Cys He Val Gly Gly Gly Pro Thr Gly Thr Leu Leu Ala Val Leu 
35 40 45 

Leu Gly Gin Lys Gly His Arg Val Thr He Leu Glu Lys Trp Pro Thr 
50 55 60 

Phe Tyr Glu Arg Pro Arg Ala Val Thr Phe Asp His Glu He Ala Arg 
65 70 75 80 

He Leu Gly Tyr He Gly He Asp Ser Glu Asn Asp Glu Ala He Asp 
85 90 95 

Tyr His Ser Asp Ser Tyr Asp Trp Lys Asn Ala Ala Gly Glu Thr Leu 
100 105 110 

Leu Glu Val Asp Trp Thr Ser Met Thr Asp Ser Gly Trp Arg Thr Arg 
115 120 125 

Tyr Trp Phe Tyr Gin Pro Glu Leu Glu Lys Arg Leu Arg Asp Leu Ala 
130 135 140 

Leu Thr Met Asp Phe Val Asp He Arg Cys Gly Phe Thr Ala Val Gly 
145 150 155 160 

Leu Ser Gin Asp Glu Asn Ser Ala He He His Gly He Val Thr Asp 
165 170 175 

Thr Pro Glu Asn He Pro Ala Asp Ala Gin Arg Glu Asp He Arg Ala 
180 185 190 

Lys Tyr Val He Gly Ala Asp Gly Ala Asn Ser Phe Val Arg Asn Ser 
195 200 205 
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Leu Gly Leu Glu Met Asn Asp Leu Gly Tyr Phe Phe Asp Trp Leu lie 
210 215 220 

Leu Asp Leu Lys Pro Thr Gin Asp lie Asp Tyr Gly Thr Asp His Trp 
225 230 235 240 

Gin Leu Cys Asp Pro Lys Arg Pro Thr Thr lie Val Pro Gly Gly Pro 
245 250 255 

Gly Arg Arg Arg Trp Glu Phe Met Ala Leu Pro Gly Glu Asp Leu Lys 
260 265 270 

Glu Leu Ala Ser Glu Glu Ser Ala Trp Asn Leu Leu Glu Pro Trp Asp 
275 280 285 

Val Thr Pro Gly Lys Ala lie Leu Glu Arg Ser Ala Val Tyr Arg Phe 
290 295 300 

Gin Ala Arg Trp Ala Gin Glu Trp Arg Ser Gly Arg Ala Leu lie Ala 
305 310 315 320 

Gly Asp Ala Ala His Leu Met Pro Pro Phe Ala Gly Glu Gly Met Cys 
325 330 335 

Ala Gly Leu Arg Asp Ser Leu Ala Leu Ala Trp Arg Leu Asp Leu Val 
340 345 350 

.Leu Ser-,Gly >Ly,s* .Se^ .Thr^'Byr^ G-ly * Glu.>Glu^ 

355 360 365 

Arg Arg Glu His Val His Tyr Tyr lie Asp Phe Ser Met Asp Leu Gly 
370 375 380 

Asn Val lie Cys lie Thr Asp Glu Asp Glu Ala Arg Leu Arg Asp Glu 
385 390 395 400 

Arg Met lie Lys Glu Leu Glu Ala Gin Asp Gly Val Pro Val Asn Thr 
405 410 415 

Asp Val Ala His Leu Gly Pro Gly lie Trp Asp Lys Asp Ser Ser His 
420 425 430 

Gly Gly Glu Leu Ala Lys Gin Gly lie Val Glu Tyr Gin Gly Arg Lys 
435 440 445 

Ala Arg Phe Asp Asp Ala Val Gly Arg Gly Trp Ala Val Leu Gly Leu 
450 455 460 

Asn Thr Asp Pro Arg Glu Val Leu Asp Glu Asp Ser Leu Val Ala Leu 
465 470 475 480 

Asp Ala lie Gly Ala lie Val Glu Ser Val Gly Asp Ala Thr Ser Ala 
485 490 495 

Val Leu Asp Val Glu Gly Leu Tyr Thr Arg Trp Leu Lys Glu Ala Gly 
500 505 510 

Ala Thr Phe lie lie Thr Arg Pro Asp Phe Tyr Val Tyr Ser Thr Ala 
515 520 525 
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Val Asp Ala Glu Gin Leu Gin Thr Gin He Lys Gin Leu Ser Asp Leu 
530 535 540 

Leu His Leu Asn Ser Val Val Gly Ala 
545 550 



<210> 471 
<211> 583 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 
<222> (1) . . (564) 
■<223> RXA01126 

<400> 471 

tec gca gaa tea ctg cca cca acc ctg ttc ctg aag cca cca aca get 48 
Ser Ala Glu Ser Leu Pro Pro Thr Leu Phe Leu Lys Pro Pro Thr Ala 
15 10 15 

gtc acc gga cca gag tec cca ate cga ate cct tec ttt gee acc aag 96 
Val Thr Gly Pro Glu Ser Pro He Arg He Pro Ser Phe Ala Thr Lys 
20 25 30 

gtg gaa ttc gaa ggt gag etc gca gta gtt ate ggc aag ccc tgc aag 144 
Val Glu Phe Glu Gly Glu Leu Ala Val Val He Gly Lys Pro Cys Lys 

, 3 5 •" - - u* • , 4&rA v4i0«as-s*fc*. .. - - , . * * 4-5,. • - - **t ^ • • 

aac gtc aag get gat gac tgg aag tct gtc gtt ttg ggc ttc acc ate 192 
Asn Val Lys Ala Asp Asp Trp Lys Ser Val Val Leu Gly Phe Thr He 
50 55 60 

ate aac gac gtc tec tec cgt gac etc cag ttc get gac ggc cag tgg 240 
He Asn Asp Val Ser Ser Arg Asp Leu Gin Phe- Ala Asp Gly Gin Trp 
65 70 75 80 

gca cgc get aag ggc att gac acc ttc ggc ccc ate gga cca tgg att 288 
Ala Arg Ala Lys Gly He Asp Thr Phe Gly Pro He Gly Pro Trp He 
85 90 95 

gaa act gac ate aac tec ate gac ttg gac aac ctg ccc ate aag gca 336 
Glu Thr Asp He Asn Ser lie Asp Leu Asp Asn Leu Pro He Lys Ala 
100 105 110 

cgc etc acc cac gac ggc gaa acc caa ttg aag cag gac tec aac tec 3 84 
Arg Leu Thr His Asp Gly Glu Thr Gin Leu Lys Gin Asp Ser Asn Ser 
115 120 125 

aac cag atg ate atg aag atg ggc gaa att ate gag ttc ate acc gee 432 
Asn Gin Met He Met Lys Met Gly Glu He He Glu Phe He Thr Ala 
130 135 140 

tec atg acc ctg etc cca ggc gac gtt att gca acc ggt tct cca gca 480 
Ser Met Thr Leu Leu Pro Gly Asp Val He Ala Thr Gly Ser Pro Ala 
145 150 155 160 

ggc acc gaa gca atg gtt gac ggc gac tac ate gaa ate gaa att cca 528 
Gly Thr Glu Ala Met Val Asp Gly Asp Tyr He Glu He Glu He Pro 
165 170 175 
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ggc ate ggc aag ctg ggc aac cca gtt gtg gac gec taaaatggat 574 
Gly lie Gly Lys Leu Gly Asn Pro Val Val Asp Ala 
180 185 

caccaccat 583 



<210> 472 
<211> 188 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 472 

Ser Ala Glu Ser Leu Pro Pro Thr Leu Phe Leu Lys Pro Pro Thr Ala 
15 10 15 

Val Thr Gly Pro Glu Ser Pro lie Arg lie Pro Ser Phe Ala Thr Lys 
20 25 30 

Val Glu Phe Glu Gly Glu Leu Ala Val Val lie Gly Lys Pro Cys Lys 
35 40 45 

Asn Val Lys Ala Asp Asp Trp Lys Ser Val Val Leu Gly Phe Thr lie 
50 55 60 

lie Asn Asp Val Ser Ser Arg Asp Leu Gin Phe Ala Asp Gly Gin Trp 
65 .70 75 80 

Ala Arg Ala Lys Gly lie Asp Thr Phe Gly Pro lie Gly Pro Trp lie 
85 90 95 

Glu Thr Asp lie Asn Ser lie Asp Leu Asp Asn Leu Pro lie Lys Ala 
100 105 110 

Arg Leu Thr His Asp Gly Glu Thr Gin Leu Lys Gin Asp Ser Asn Ser 
115 120 125 

Asn Gin Met lie Met Lys Met Gly Glu lie lie Glu Phe lie Thr Ala 
130 135 140 

Ser Met Thr Leu Leu Pro Gly Asp Val lie Ala Thr Gly Ser Pro Ala 
145 150 155 160 

Gly Thr Glu Ala Met Val Asp Gly Asp Tyr lie Glu lie Glu lie Pro 
165 170 175 

Gly lie Gly Lys Leu Gly Asn Pro Val Val Asp Ala 
180 185 



<210> 473 
<211> 864 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 

<221> CDS 

<222> (101) . . (841) 

<223> RXA01117 
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<400> 473 

tacgaaatct ggcgattgtt cgaccatccc atcaactcct ctttttgttc gcattgcgaa 60 



cccttgtgca tatgatgaac attacgttag catgtctcac atg att aac aag age 

Met lie Asn Lys Ser 
1 5 



115 



att tct tec act get gaa gcg gtg gee gat ate cca gac ggt gcg tec 
lie Ser Ser Thr Ala Glu Ala Val Ala Asp He Pro Asp Gly Ala Ser 
10 15 20 



163 



ate gee gtc ggt ggt ttc ggc etc gtg ggc ate ccc act gca ttg ate 
He Ala Val Gly Gly Phe Gly Leu Val Gly He Pro Thr Ala Leu He 
25 30 35 



211 



etc gec etc cgc gaa caa ggc gca ggc gat ctg acc ate att tec aac 
Leu Ala Leu Arg Glu Gin Gly Ala Gly Asp Leu Thr He He Ser Asn 
40 45 50 



259 



aac eta ggc acc gac ggt ttc ggc etc gga ctg ttg ctt ttg gat aag 
Asn Leu Gly Thr Asp Gly Phe Gly Leu Gly Leu Leu Leu Leu Asp Lys 
55 60 65 



307 



aag ate tec aag tec ate ggc tec tac ctt ggc tec aac aag gaa tat 
Lys He Ser Lys Ser He Gly Ser Tyr Leu Gly Ser Asn Lys Glu Tyr 
70 75 80 85 



355 



gca cgc cag tac ctg gaa gga gaa etc acc gtc gag ttc acc ccg cag 
Ala Arg Gin Tyr- Leu Glu Gly Glu -Leu— Thr Val Glu Phe*. -Thr Pro- Gin 
90 95 100 



403 



ggc acc ttg get gaa cgc etc cgc gca ggt ggc gee ggc ate cct gcg 
Gly Thr Leu Ala Glu Arg Leu Arg Ala Gly Gly Ala Gly He Pro Ala 
105 110 115 



451 



ttt tac acc acc gca ggc gtg ggc acc cag gtc gca gaa ggc gga etc 
Phe Tyr Thr Thr Ala Gly Val Gly Thr Gin Val Ala Glu Gly Gly Leu 
120 125 130 



499 



cca cag cgc tac aac acc gac ggc acc gtc gee gtg gtg tec cag cca 
Pro Gin Arg Tyr Asn Thr Asp Gly Thr Val Ala Val Val Ser Gin Pro 
135 140 145 



547 



aag gaa acc cgc gaa ttc aac ggc cag etc tac gtc atg gaa gag ggc 
Lys Glu Thr Arg Glu Phe Asn Gly Gin Leu Tyr Val Met Glu Glu Gly 
150 155 160 165 



595 



ate cgc gee gat tac gca etc gtg cac gca cac aaa gca gat cgc ttt 
He Arg Ala Asp Tyr Ala Leu Val His Ala His Lys Ala Asp Arg Phe 
170 175 180 



643 



ggc aac ctg gtg ttc cgc aag acc gcg cag aac ttc aac cca gat gca 
Gly Asn Leu Val Phe Arg Lys Thr Ala Gin Asn Phe Asn Pro Asp Ala 
185 190 195 



691 



gca atg age ggc aag ate acc att get cag gtc gag cac ttt gta gac 
Ala Met Ser Gly Lys He Thr He Ala Gin Val Glu His Phe Val Asp 
200 205 210 



739 



gaa etc cac cca gat gag ate gat ctg cca gga att tac gtc aac cgc 
Glu Leu His Pro Asp Glu He Asp Leu Pro Gly He Tyr Val Asn Arg 



787 
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215 220 225 

gtc gtc cac gtt gga ccg cag gaa acc gga ate gaa aac agg acg gtg 835 
Val Val His Val Gly Pro Gin Glu Thr Gly lie Glu Asn Arg Thr Val 
230 235 240 245 

tct aac taatgacttg ggatcataac caa 864 
Ser Asn 



<210> 474 
<211> 247 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 474 

Met lie Asn Lys Ser lie Ser Ser Thr Ala Glu Ala Val Ala Asp lie 
1.5 10 15 

Pro Asp Gly Ala Ser lie Ala Val Gly Gly Phe Gly Leu Val Gly lie 
20 25 30 

Pro Thr Ala Leu lie Leu Ala Leu Arg Glu Gin Gly Ala Gly Asp Leu 
35 40 45 

Thr lie lie Ser Asn Asn Leu Gly Thr Asp Gly Phe Gly Leu Gly Leu 
50 55 60 



Leu Leu Leu Asp Lys Lys lie Ser Lys Ser lie Gly Ser Tyr Leu Gly 
65 70 75 80 

Ser Asn Lys Glu Tyr Ala Arg Gin Tyr Leu Glu Gly Glu Leu Thr Val 
85 90 95 

Glu Phe Thr Pro Gin Gly Thr Leu Ala Glu Arg Leu Arg Ala Gly Gly 
100 105 110 

Ala Gly lie Pro Ala Phe Tyr Thr Thr Ala Gly Val Gly Thr Gin Val 
115 120 125 

Ala Glu Gly Gly Leu Pro Gin Arg Tyr Asn Thr Asp Gly Thr Val Ala 
130 135 140 

Val Val Ser Gin Pro Lys Glu Thr Arg Glu Phe Asn Gly Gin Leu Tyr 
145 150 155 160 

Val Met Glu Glu Gly lie Arg Ala Asp Tyr Ala Leu Val His Ala His 
165 170 175 

Lys Ala Asp Arg Phe Gly Asn Leu Val Phe Arg Lys Thr Ala Gin Asn 
180 185 190 

Phe Asn Pro Asp Ala Ala Met Ser Gly Lys lie Thr lie Ala Gin Val 
195 200 205 

Glu His Phe Val Asp Glu Leu His Pro Asp Glu lie Asp Leu Pro Gly 
210 215 220 

lie Tyr Val Asn Arg Val Val His Val Gly Pro Gin Glu Thr Gly lie 
225 230 235 240 
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Glu Asn Arg Thr Val Ser Asn 
245 



<210> 475 
<211> 1629 
<212> DNA 

<213> Corynebacterium glutamicum 

<220> 
<221> CDS 

<222> (101) . . (1606) 
<223> RXA00772 



<400> 475 

gtcgcattct gcttgctgaa gtggcacacc tatgtgttct gcttgggtat agcagtgcgg 60 

gaaaaatttg aaaaagtccg attacctgag gaggtattca atg tct gat cgc att 115 

Met Ser Asp Arg lie 
1 5 



get tea gaa aag ctg cgc tec aag etc atg tec gee gac gag gcg gca 163 
Ala Ser Glu Lys Leu Arg Ser Lys Leu Met Ser Ala Asp Glu Ala Ala 
10 15 20 

cag ttt gtt aac cac ggt gac aag gtt ggt ttc tec ggc ttc acc ggc 211 
Gin Phe Val Asn His Gly Asp Lys Val Gly Phe Ser Gly Phe Thr Gly 

2 5 . ^^v*^r3:0;. • 35 . 



get ggc tac cca aag gca ctg cct acg gca ate get aac egg get aaa 259 
Ala Gly Tyr Pro Lys Ala Leu Pro Thr Ala lie Ala Asn Arg Ala Lys 
40 45 50 



gaa gca cac ggt gca ggc aac gac tac gca ate gac ctg ttc act ggc 3 07 
Glu Ala His Gly Ala Gly Asn Asp Tyr Ala lie Asp Leu Phe Thr Gly 
55 60 65 



gca teg acc gec cct gac tgc gat ggc gta ctt gca gaa get gac get 355 
Ala Ser Thr Ala Pro Asp Cys Asp Gly Val Leu Ala Glu Ala Asp Ala 
70 75 80 85 



ate cgc tgg cgc atg cca tac gca tct gat cca ate atg cgt aac aag 403 
lie Arg Trp Arg Met Pro Tyr Ala Ser Asp Pro lie Met Arg Asn Lys 
90 95 100 



ate aac tec ggc tec atg gga tac tec gat ate cac ctg tec cac tec 451 
lie Asn Ser Gly Ser Met Gly Tyr Ser Asp lie His Leu Ser His Ser 
105 110 115 

ggc cag cag gtt gaa gag ggc ttc ttc ggc cag etc aac gta get gtc 499 
Gly Gin Gin Val Glu Glu Gly Phe Phe Gly Gin Leu Asn Val Ala Val 
120 125 130 



att gaa ate acc cgc ate act gaa gag ggc tac ate ate cct tct tec 547 
lie Glu lie Thr Arg lie Thr Glu Glu Gly Tyr lie lie Pro Ser Ser 
135 140 145 



tec gtg ggt aac aac gtt gag tgg etc aac get gca gag aag gtc ate 
Ser Val Gly Asn Asn Val Glu Trp Leu Asn Ala Ala Glu Lys Val lie 
150 155 160 165 



595 
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etc gag gtt aac tct tgg cag tct gaa gac etc gaa ggt atg cac gac 643 
Leu Glu Val Asn Ser Trp Gin Ser Glu Asp Leu Glu Gly Met His Asp 
170 175 180 

ate tgg tct gtt cct gec ctg cca aac cgc att gee gtg cca ate aac 691 
lie Trp Ser Val Pro Ala Leu Pro Asn Arg lie Ala Val Pro lie Asn 
185 190 195 

aag cca ggc gac cgc ate ggt aag acc tac ate gag ttc gac ace gac 73 9 
Lys Pro Gly Asp Arg lie Gly Lys Thr Tyr lie Glu Phe Asp Thr Asp 
200 205 210 

aag gtt gtt get gtt gtt gag acc aac acc gca gac cgc aac gca cca 787 
Lys Val Val Ala Val Val Glu Thr Asn Thr Ala Asp Arg Asn Ala Pro 
215 220 225 

ttc aag cct gtc gac gac ate tct aag aag ate get ggc aac ttc etc 835 
Phe Lys Pro Val Asp Asp lie Ser Lys Lys lie Ala Gly Asn Phe Leu 
230 235 240 245 

gac ttc ctg gaa age gaa gtt get gca ggt cgc ctg tec tac gcg ggc 883 
Asp Phe Leu Glu Ser Glu Val Ala Ala Gly Arg Leu Ser Tyr Ala Gly 
250 255 260 

tac ate atg cag tec ggc gtg ggc aac gtg cct aac gcg gtg atg gca 931 
Tyr lie Met Gin Ser Gly Val Gly Asn Val Pro Asn Ala Val Met Ala 
265 270 275 

ggc ctg ctg gaa tec aag ttt gag aac ate cag gee tac acc gaa gtt 979 
Gly Leu Leu Glu Ser Lys Phe Glu Asn lie Gin Ala Tyr Thr Glu Val 
280 285 290 

ate cag gac ggc atg gtg gac etc ate gac gee ggc aag atg acc gtt 1027 
lie Gin Asp Gly Met Val Asp Leu lie Asp Ala Gly Lys Met Thr Val 
295 300 305 

gca tec gca act tec ttc tec ctg tct cct gag tac gca gag aag atg 1075 
Ala Ser Ala Thr Ser Phe Ser Leu Ser Pro Glu Tyr Ala Glu Lys Met 
310 315 320 325 

aac aac gag get aag cgt tac cgc gag tec att ate ctg cgc cca cag 112 3 
Asn Asn Glu Ala Lys Arg Tyr Arg Glu Ser lie lie Leu Arg Pro Gin 
330 335 340 

cag ate tct aac cac cca gag gtc ate cgc cgc gtt ggc ctg ate gee 1171 
Gin lie Ser Asn His Pro Glu Val lie Arg Arg Val Gly Leu lie Ala 
345 350 355 

acc aac ggt etc ate gag get gac att tac ggc aac gtc aac tec acc 1219 
Thr Asn Gly Leu lie Glu Ala Asp lie Tyr Gly Asn Val Asn Ser Thr 
360 365 370 

aac gtt tct ggc tec cgc gtc atg aac ggc ate ggc ggc tec ggc gac 12 67 
Asn Val Ser Gly Ser Arg Val Met Asn Gly lie Gly Gly Ser Gly Asp 
375 380 385 

ttc acc cgt aac ggc tac ate tec age ttc ate acc cct tea gag gca 1315 
Phe Thr Arg Asn Gly Tyr lie Ser Ser Phe lie Thr Pro Ser Glu Ala 
390 395 400 405 
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aag ggc ggc gca ate tct gcg ate gtt cct ttc gca tec cac ate gac 1363 
Lys Gly Gly Ala lie Ser Ala lie Val Pro Phe Ala Ser His lie Asp 
410 415 420 

cac acc gag cac gat gtc atg gtt gtt ate tct gag tac ggt tac gca 1411 
His Thr Glu His Asp Val Met Val Val lie Ser Glu Tyr Gly Tyr Ala 
425 430 '435 

gac ctt cgt ggt ctg get cca cgt gag cgc gtt gee aag atg ate ggc 1459 
Asp Leu Arg Gly Leu Ala Pro Arg Glu Arg Val Ala Lys Met lie Gly 
440 445 450 

ctg get cac cct gat tac cgc cca ctg etc gag gag tac tac get cgc 1507 
Leu Ala His Pro Asp Tyr Arg Pro Leu Leu Glu Glu Tyr Tyr Ala Arg 
455 460 465 

gca acc tec ggt gac aac aag tac atg cag acc cct cat gat ctt gca 1555 
Ala Thr Ser Gly Asp Asn Lys Tyr Met Gin Thr Pro His Asp Leu Ala 
470 475 480 485 

acc gcg ttt gat ttc cac ate aac ctg get aag aac ggc tec atg aag 1603 
Thr Ala Phe Asp Phe His lie Asn Leu Ala Lys Asn Gly Ser Met Lys 
490 495 500 

gca taagtttttt cttggtttag aaa 1629 
Ala 

<210> 476 
<211> 502 
<212> PRT 

<213> Corynebacterium glutamicum 
<400> 476 

Met Ser Asp Arg lie Ala Ser Glu Lys Leu Arg Ser Lys Leu Met Ser 
15 10 15 

Ala Asp Glu Ala Ala Gin Phe Val Asn His Gly Asp Lys Val Gly Phe 
20 25 30 

Ser Gly Phe Thr Gly Ala Gly Tyr Pro Lys Ala Leu Pro Thr Ala lie 
35 40 45 

Ala Asn Arg Ala Lys Glu Ala His Gly Ala Gly Asn Asp Tyr Ala lie 
50 55 60 

Asp Leu Phe Thr Gly Ala Ser Thr Ala Pro Asp Cys Asp Gly Val Leu 
65 70 75 80 

Ala Glu Ala Asp Ala lie Arg Trp Arg Met Pro Tyr Ala Ser Asp Pro 
85 90 95 

lie Met Arg Asn Lys lie Asn Ser Gly Ser Met Gly Tyr Ser Asp lie 
100 105 110 

His Leu Ser His Ser Gly Gin Gin Val Glu Glu Gly Phe Phe Gly Gin 
115 120 125 

Leu Asn Val Ala Val lie Glu lie Thr Arg lie Thr Glu Glu Gly Tyr 
130 135 140 
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lie lie Pro Ser Ser Ser Val Gly Asn Asn Val Glu Trp Leu Asn Ala 
145 150 155 160 

Ala Glu Lys Val lie Leu Glu Val Asn Ser Trp Gin Ser Glu Asp Leu 
165 170 175 

Glu Gly Met His Asp lie Trp Ser Val Pro Ala Leu Pro Asn Arg lie 
180 185 190 

Ala Val Pro lie Asn Lys Pro Gly Asp Arg lie Gly Lys Thr Tyr lie 
195 200 205 

Glu Phe Asp Thr Asp Lys Val Val Ala Val Val Glu Thr Asn Thr Ala 
210 215 220 

Asp Arg Asn Ala Pro Phe Lys Pro Val Asp Asp lie Ser Lys Lys lie 
225 230 235 240 

Ala Gly Asn Phe Leu Asp Phe Leu Glu Ser Glu Val Ala Ala Gly Arg 
245 250 255 

Leu Ser Tyr Ala Gly Tyr lie Met Gin Ser Gly Val Gly Asn Val Pro 
260 265 270 

Asn Ala Val Met Ala Gly Leu Leu Glu Ser Lys Phe Glu Asn lie Gin 
275 280 285 

Ala Tyr Thr Glu Val. lie .Gin, Asp. Gly Met Val Asp Leu Ile^Asp- Ala 
290 295 300 

Gly Lys Met Thr Val Ala Ser Ala Thr Ser Phe Ser Leu Ser Pro Glu 
305 310 315 320 

Tyr Ala Glu Lys Met Asn Asn Glu Ala Lys Arg Tyr Arg Glu Ser lie 
325 330 335 

lie Leu Arg Pro Gin Gin lie Ser Asn His Pro Glu Val lie Arg Arg 
340 345 350 

Val Gly Leu lie Ala Thr Asn Gly Leu lie Glu Ala Asp lie Tyr Gly 
355 360 365 

Asn Val Asn Ser Thr Asn Val Ser Gly Ser Arg Val Met Asn Gly lie 
370 375 380 

Gly Gly Ser Gly Asp Phe Thr Arg Asn Gly Tyr lie Ser Ser Phe lie 
385 390 395 400 

Thr Pro Ser Glu Ala Lys Gly Gly Ala lie Ser Ala lie Val Pro Phe 
405 410 415 

Ala Ser His He Asp His Thr Glu His Asp Val Met Val Val He Ser 
420 425 430 

Glu Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ala Pro Arg Glu Arg Val 
435 440 445 



Ala Lys Met He Gly Leu Ala His Pro Asp Tyr Arg Pro Leu Leu Glu 
450 455 460 
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Glu Tyr Tyr Ala 
465 

Pro His Asp Leu 



Arg Ala Thr Ser 
470 

Ala Thr Ala Phe 
485 



Gly Asp Asn Lys 
475 

Asp Phe His lie 
490 



Tyr Met Gin Thr 
480 

Asn Leu Ala Lys 
495 



Asn Gly Ser Met Lys Ala 
500 



<210> 477 
<211> 498 
<212> DNA 

<213> Corynebacterium glutamicum 



<220> 

<221> CDS 

<222> (101) . . (475) 

<223> RXA01288 



<400> 477 

tgctcaattt cacaccacac gacatcactg gaaaaacctg acatcgccgg ctgatatata 60 



tggaaatatc aactccaccc acgttgcggg tacgcgcgtg atg aat ggt ate ggc 

Met Asn Gly lie Gly 
1 5 



115 



ggc teg ggc gat ttc acg cgt aac gec ttt get tec aca ttt ate tct 
Gly Ser Gly Asp- Phe.^Thr. -Arg -Asn»A-la— Phe Ala ServThr: Phe. He* Ser 
10 15 20 



163 



ccc teg gca gee aaa gtt gat gcg att tec gcg att gtg cct ttc gcg 211 

Pro Ser Ala Ala Lys Val Asp Ala lie Ser Ala lie Val Pro Phe Ala 

25 30 35 

tec cat ate gat cac acg gaa cat gat gcg atg gtt gtc att act gaa 2 59 

Ser His lie Asp His Thr Glu His Asp Ala Met Val Val lie Thr Glu 

40 45 50 



tat ggc tac gca gac ctg cgc ggg eta teg cca aaa caa cga gtc ccc 3 07 
Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ser Pro Lys Gin Arg Val Pro 
55 60 65 



aaa atg att gee ate gee cac ccg gac tat cga cca ctg ctg gaa gca 355 
Lys Met lie Ala lie Ala His Pro Asp Tyr Arg Pro Leu Leu Glu Ala 
70 75 80 85 



tac ttt gac egg gcg ctg aac agt get gat tec tat cag cac acc ctg 403 
Tyr Phe Asp Arg Ala Leu Asn Ser Ala Asp Ser Tyr Gin His Thr Leu 
90 95 100 

cat gat ctg cgc acc gee ttc gat ttc cat aat cgc ttg aac tea caa 451 
His Asp Leu Arg Thr Ala Phe Asp Phe His Asn Arg Leu Asn Ser Gin 
105 110 115 



gga acc atg aaa ate gaa aaa gca tagtgctttt cgacgagccc tec 498 
Gly Thr Met Lys lie Glu Lys Ala 
120 125 



<210> 478 
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<211> 125 
<212>PRT 

<213> Corynebacterium glutamicum 
<400> 478 

Met Asn Gly He Gly Gly Ser Gly Asp Phe Thr Arg Asn Ala Phe Ala 
15 10 15 

Ser Thr Phe He Ser Pro Ser Ala Ala Lys Val Asp Ala He Ser Ala 
20 25 30 

He Val Pro Phe Ala Ser His He Asp His Thr Glu His Asp Ala Met 
35 40 45 

Val Val He Thr Glu Tyr Gly Tyr Ala Asp Leu Arg Gly Leu Ser Pro 
50 55 60 



Lys Gin Arg Val Pro Lys Met He Ala He Ala His Pro Asp Tyr Arg 
65 ■ 70 75 . 80 

Pro Leu Leu Glu Ala Tyr Phe Asp Arg Ala Leu Asn Ser Ala Asp Ser 
85 90 95 

Tyr Gin His Thr Leu His Asp Leu Arg Thr Ala Phe Asp Phe His Asn 
100 105 110 



Arg Leu Asn Ser Gin Gly Thr Met Lys He Glu Lys Ala 
115 120. 125 



<210> 479 
<211> 18. 
<212> DNA 

<213> Artificial Sequence 



\ 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 479 

ggaaacagta tgaccatg 



18 



<210> 480 
<211> 17 
<212> DNA 

<213> Artificial Sequence 



<220> 

<223> Description of Artificial Sequence: primer 
<400> 480 

gtaaaacgac ggccagt 



17 



